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(57)Abstract: lf 

PROBLEM TO BE SOLVED: To surely prevent knock of an internal combustion engine " 1^' ' —. ' | 



in which air-fuel mixture is operated by homogeneous charge compression ignition. 
SOLUTION: First air-fuel mixture of gasoline and air is formed in a combustion 
chamber. The gasoline and air of the first air-fuel mixture are mixed in the proportion 
not to be self-ignitable only by compression in the combustion chamber. Next, gaseous 
hydrogen is sprayed into a part of an area in the combustion chamber to make second 
air-fuel mixture. The gaseous hydrogen is generated by decomposition of organic 
hydrate. By ignition of the second ail — fuel mixture thus formed, the second air— fuel 
mixture is burnt to perform compressed self-ignition of the first air-fuel mixture. Since 
octane number of the gaseous hydrogen is high, the gaseous hydrogen is not self- 
ignited before the ignition, and self-ignition timing of the first air-fuel mixture is surely 
controlled, and thereby occurrence of knock is prevented. Further, since a large 
amount of hydrogen can be generated from a small amount of raw material by the 
decomposition of the organic hydrate, a practical system can be configured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The gaseous mixture of a fuel and air is compressed by the combustion chamber, and he is the internal combustion engine which the 
this compressed gaseous mixture is burned and outputs power, 

the gaseous mixture which compresses said gaseous mixture by said combustion chamber - a compressor style, 
injecting a gasoline as said fuel to said combustion chamber - this gasoline and air — said gaseous mixture - the 1st gaseous mixture 
which forms in this combustion chamber the 1st gaseous mixture mixed at a rate which does not carry out autohesion fire in 
compression by the compressor style - means forming, 

A hydrogen generation-of-gas means to generate hydrogen gas by decomposing an organic hydrate, 

the 2nd gaseous mixture which forms the 2nd gaseous mixture which this hydrogen gas and air mixed by injecting said generated 

hydrogen gas to said combustion chamber in some fields of this combustion chamber - means forming, 

An ignition means to light this 2nd gaseous mixture so it may bum said 2nd gaseous mixture, it may compress said 1st gaseous 

mixture and you may make it result in autohesion fire 

Preparation **********. 

[Claim 2] 

He is an internal combustion engine according to claim 1, 

Said hydrogen generation-of-gas means is an internal combustion engine which is a means to generate hydrogen gas by decomposing a 
decalin as an organic hydrate. 
[Claim 3] 

He is an internal combustion engine according to claim 2, 

Said hydrogen generation-of-gas means is an internal combustion engine which is a means to generate hydrogen gas by contacting a 
decalin and a catalyst under heating conditions. 
[Claim 4] 

He is an internal combustion engine according to claim 2, 

The internal combustion engine having a naphthalene addition means to add the naphthalene generated with decomposition of a 
decalin to said 1st gaseous mixture. 
[Claim 5] 

He is an internal combustion engine according to claim 4, 

Said naphthalene addition means is an internal combustion engine which is a means to add to said 1st gaseous mixture by injecting 
said generated naphthalene directly into said combustion chamber. 
[Claim 6] 

He is an internal combustion engine according to claim 4, 

Said naphthalene addition means is an internal combustion engine which is a means to add to said 1 st gaseous mixture by injecting 
said generated naphthalene towards the air before flowing into said combustion chamber, and supplying this combustion chamber with 
this air. 
[Claim 7] 

He is an internal combustion engine according to claim 4, 

It has the gasoline container in which the gasoline injected by said combustion chamber is stored, 

Said naphthalene addition means is an internal combustion engine which is a means to add to said 1st gaseous mixture by supplying 
said generated naphthalene in said gasoline container. 
[Claim 8] 

He is an internal combustion engine according to claim 4 to 7, 

The internal combustion engine which equips a part of path [ at least ] for adding said generated naphthalene with the heating means of 
this naphthalene. 
[Claim 9] 

He is an internal combustion engine according to claim I, 

The internal combustion engine having a hydrocarbon compound addition means to add the hydrocarbon system compound generated 
with decomposition of said organic hydrate to said 1 st gaseous mixture. 
[Claim 10] 

He is an internal combustion engine according to claim 1 or 2, 
Said hydrogen generation-of-gas means, 

The hydrogen container in which the hydrogen gas injected by said combustion chamber is stored, 
A detection means to detect the pressure in said hydrogen container, 

The amount control means of hydrate decomposition which controls the amount of decomposition of said organic hydrate based on 
said detected pressure 

Preparation ****** internal combustion engine. 
[Claim 11] 

He is an internal combustion engine according to claim 1 or 2, 

It has a demand torque detection means to detect the demand torque which said internal combustion engine should generate, 

said 1st gaseous mixture - case said detected demand torque of means forming is smaller than the 1st predetermined threshold - a 
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gasoline and air — said gaseous mixture — a means to form in said combustion chamber the 3rd gaseous mixture mixed at a rate which 
carries out autohesion fire by compression by the compressor style — it is 

said 2nd gaseous mixture — the internal combustion engine which is a means to stop each actuation when said detected demand torque 
of means forming and said ignition means is smaller than said 1st threshold. 
[Claim 12] 

He is an internal combustion engine according to claim 11, 

said 1 st gaseous mixture - a means to form gaseous mixture with gasoline concentration higher than said 1 st gaseous mixture in said 
combustion chamber when said detected demand torque does not fill the 2nd predetermined threshold smaller than said 1 st threshold 
with means forming — it is 

said 2nd gaseous mixture — a means to form the gaseous mixture of a gasoline, hydrogen gas, and air by injecting said generated 
hydrogen gas to said combustion chamber when said detected demand torque does not fill said 2nd threshold with means forming - it 
is 

Said ignition means is an internal combustion engine which is a means to light the gaseous mixture of said gasoline, hydrogen gas, and 
air when said detected demand torque does not fulfill said 2nd threshold. 
[Claim 13] 

He is an internal combustion engine according to claim 11 or 12, 

said 1 st gaseous mixture — a means to form in said combustion chamber the stoichiometric mixture which a gasoline and air mixed by 
the chemically correct mixture ratio when, as for means forming, said detected demand torque exceeds the 3rd larger predetermined 
threshold than said 1st threshold — it is 

said 2nd gaseous mixture — a means to stop actuation when, as for means forming, said detected demand torque exceeds said 3rd 
threshold — it is 

Said ignition means is an internal combustion engine which is a means to light said stoichiometric mixture when said detected demand 
torque exceeds said 3rd threshold. 
[Claim 14] 

He is an internal combustion engine according to claim 1 1 to 1 3, 

It has a rotational-speed detection means to detect said internal combustion engine's rotational speed, 

said 1st gaseous mixture - a means to form in said combustion chamber the stoichiometric mixture which a gasoline and air mixed by 
the chemically correct mixture ratio when said detected rotational speed of means forming is larger than a predetermined threshold rate 
- it is 

said 2nd gaseous mixture — a means to stop actuation when, as for means forming, said detected rotational speed exceeds said 
threshold rate - it is 

Said ignition means is an internal combustion engine which is a means to light said stoichiometric mixture when said detected 
rotational speed exceeds said threshold rate. 
[Claim 15] 

He is an internal combustion engine according to claim 1 or 2, 

Said ignition means is an internal combustion engine which is the means to which heat surface ignition of said 2nd gaseous mixture is 
carried out on this heating front face while having the heating front face heated beyond predetermined temperature. 
[Claim 16] 

The internal combustion engine according to claim 1 5 said whose heating front face is a glow plug. 
[Claim 17] 

He is an internal combustion engine according to claim 15, 

said gaseous mixture - the device which compresses the gaseous mixture of this combustion chamber when a compressor style raises 
a piston by said combustion chamber - it is 

said 2nd gaseous mixture — a means to form said 2nd gaseous mixture when means forming injects said generated hydrogen gas 
toward the top face of said piston — it is 

Said ignition means is an internal combustion engine which is the accumulation member prepared in said piston-top surface. 
[Claim 18] 

He is an internal combustion engine according to claim 1 7, 
The crevice is established in said piston at said top face, 

said 2nd gaseous mixture - a means by which means forming injects said generated hydrogen gas toward said crevice — it is 
Said ignition means is an internal combustion engine which is said accumulation member which forms said a part of crevice [ at 
least ]. 
[Claim 19] 

the gaseous mixture of a fuel and air - a combustion chamber ~ gaseous mixture - the control approach of the internal combustion 
engine which it compresses by the compressor style, and the this compressed gaseous mixture is burned, and outputs power — it is 
injecting a gasoline as said fuel to said combustion chamber - this gasoline and air - said gaseous mixture - the 1st process which 
forms in this combustion chamber the 1st gaseous mixture mixed at a rate which does not carry out autohesion fire in compression by 
the compressor style, 

The 2nd process which an organic hydrate is decomposed [ process ] and generates hydrogen gas, 

The 3rd process which forms the 2nd gaseous mixture which this hydrogen gas and air mixed by injecting said generated hydrogen gas 
to said combustion chamber in some fields of this combustion chamber, 

The 4th process which lights this 2nd gaseous mixture so it may burn said 2nd gaseous mixture, it may compress said 1st gaseous 
mixture and you may make it result in autohesion fire 
The preparation ****** approach. 
[Claim 20] 

It is the control approach according to claim 19, 

Said 2nd process is the control approach which is the process which generates hydrogen gas by decomposing a decalin as an organic 
hydrate. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is controlling the autohesion fire of gaseous mixture in more detail about the technique which takes out power by 
compressing and carrying out autohesion fire of the gaseous mixture of a fuel and air by the combustion chamber, and it relates to the 
technique which takes out power at high effectiveness, controlling generating of the atmospheric pollutant produced by combustion. 
[0002] 

[Description of the Prior Art] 

Though it is comparatively small, since an internal combustion engine can generate big power, it is widely used as the source of power 
of various migration means, such as an automobile, and a vessel, an aircraft, or a power generation source of stationary types, such as 
works. Each of these internal combustion engines burns a fuel in a combustion chamber, and it is making into the principle of 
operation to change and output the pressure generated at this time to mechanical work. 
[0003] 

In recent years, in order to protect earth environment, it has come to be requested strongly that the discharge of the atmospheric 
pollutant discharged by the internal combustion engine should be reduced. Moreover, in order to reduce the operation cost of the 
viewpoint to the internal combustion engine which reduces the discharge of the carbon dioxide leading to [ of the earth ] warming, the 
further reduction of fuel consumption has come to be demanded strongly. 
[0004] 

The internal combustion engine of a combustion system (on these specifications, this combustion system is called a "premixing 
compression autohesion fire combustion system") which does compression autohesion fire of the gaseous mixture by the combustion 
chamber attracts attention in order to respond to these requests. Although later mentioned in a detail, moreover, the internal 
combustion engine which adopted the premixing compression autohesion fire combustion system can reduce sharply the discharge and 
fuel consumption of the atmospheric pollutant contained in exhaust gas to coincidence. However, on the relation to which compression 
autohesion fire of the gaseous mixture is carried out, this combustion system may have the too early stage when gaseous mixture 
carries out autohesion fire depending on an internal combustion engine's service condition, and may carry out autohesion fire during 
compression, and a strong knock may generate it. 
[0005] 

Then, gaseous mixture to which fuel concentration becomes small gradually by the combustion chamber is formed, and the technique 
which makes controllable the autohesion fire stage of residual gaseous mixture is proposed because fuel concentration lights a part of 
gaseous mixture of a large side (patent reference 1). In this technique, the pressure of a combustion chamber is raised by lighting a part 
of gaseous mixture and burning it, and, thereby, autohesion fire of the residual gaseous mixture is compressed and carried out. Here, 
since it becomes so long that fuel concentration becomes small, the time delay (autohesion fire time delay) until the compressed 
gaseous mixture carries out autohesion fire carries out autohesion fire of the gaseous mixture of the compressed remainder one after 
another from the field where fuel concentration is large, without carrying out autohesion fire at once. If it carries out like this, the stage 
when a series of autohesion fire is started can be controlled by controlling the stage lighting gaseous mixture, and it is possible to 
avoid generating of a knock. 
[0006] 

[Patent reference 1 ] 
JP,200 1-254660, A 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, in fact, even when such a technique is applied, it is not necessarily easy to control the autohesion fire stage of gaseous 
mixture certainly, and to avoid generating of a knock. Because, in order to light gaseous mixture, it is necessary to secure a certain 
amount of time amount to mix a fuel with air in between [ after a fuel must be mixed with air, and having to form gaseous mixture, 
therefore injecting a fuel to a combustion chamber until it lights ]. However, since autohesion fire may be carried out and gaseous 
mixture carries out autohesion fire before ignition in such a case while a fuel and air are mixed depending on an internal combustion 
engine's service condition, an autohesion fire stage is uncontrollable by ignition timing! 
[0008] 

It is supplying a small amount of hydrogen gas to a combustion chamber, and the applicant of this application develops the technique 
which controls the autohesion fire stage of gaseous mixture, and is already application ending in order to solve such a technical 
problem (application for patent No. 196291 [ 2002 to ]). But although control of an autohesion fire stage becomes possible in this 
technique, consideration sufficient about the loading approach of hydrogen gas is not carried out, but the room of amelioration is still 
left behind as the whole internal combustion engine. That is, since it carried, when sufficient consideration had to be performed from a 
viewpoint on insurance to gas leakage etc., technical problems, like there is nothing existed if the supplement of hydrogen gas was 
also still easier like a gasoline and a big tooth space is not only needed, but it saw as the whole internal combustion engine in having 
filled up with and carried hydrogen gas in the high pressure tank, the further amelioration was desired from a viewpoint of practicality. 

[0009] 

This invention is made in order to solve the technical problem in the conventional technique mentioned above, in the internal 
combustion engine which applied the premixing compression autohesion fire combustion system, is certainly controllable and, 
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moreover, aims the autohesion fire stage of gaseous mixture at offer of a practical technique. 
[0010] 

[The means for solving a technical problem, and its operation and effectiveness] 

In order to solve a part of above-mentioned technical problem [ at least ], the internal combustion engine of this invention adopted the ' 
next configuration, namely 

The gaseous mixture of a fuel and air is compressed by the combustion chamber, and he is the internal combustion engine which the 
this compressed gaseous mixture is burned and outputs power, 

the gaseous mixture which compresses said gaseous mixture by said combustion chamber — a compressor style, 
injecting a gasoline as said fuel to said combustion chamber - this gasoline and air - said gaseous mixture ~ the 1st gaseous mixture 
which forms in this combustion chamber the 1st gaseous mixture mixed at a rate which does not carry out autohesion fire in 
compression by the compressor style — means forming, 

A hydrogen generation-of-gas means to generate hydrogen gas by decomposing an organic hydrate, 

the 2nd gaseous mixture which forms the 2nd gaseous mixture which this hydrogen gas and air mixed by injecting said generated 
hydrogen gas to said combustion chamber in some fields of this combustion chamber — means forming, 

An ignition means to light this 2nd gaseous mixture so it may bum said 2nd gaseous mixture, it may compress said 1st gaseous 
mixture and you may make it result in autohesion fire 
Let preparation ****** be a summary. 
[0011] 

Moreover, the control approach of this invention corresponding to the above-mentioned internal combustion engine, 
the gaseous mixture of a fuel and air - a combustion chamber — gaseous mixture - the control approach of the internal combustion 
engine which compresses using a compressor style, and the this compressed gaseous mixture is burned and outputs power - it is 
injecting a gasoline as said fuel to said combustion chamber — this gasoline and air — said gaseous mixture - the 1st process which 
forms in this combustion chamber the 1 st gaseous mixture mixed at a rate which does not carry out autohesion fire in compression by 
the compressor style, 

The 2nd process which an organic hydrate is decomposed [ process ] and generates hydrogen gas, 

The 3rd process which forms the 2nd gaseous mixture which this hydrogen gas and air mixed by injecting said generated hydrogen gas 
to said combustion chamber in some fields of this combustion chamber, 

The 4th process which lights this 2nd gaseous mixture so it may bum said 2nd gaseous mixture, it may compress said 1st gaseous 
mixture and you may make it result in autohesion fire 
Let preparation ****** be a summary. 
[0012] 

In the control approach of the internal combustion engine of this this invention, and an internal combustion engine, the 1st gaseous 
mixture which a gasoline and air mixed at a rate which does not carry out autohesion fire only by being compressed by the combustion 
chamber is formed in this combustion chamber. Subsequently, the 2nd gaseous mixture is formed in some fields of this combustion 
chamber by supplying hydrogen gas to this combustion chamber. Hydrogen gas is generated by decomposing an organic hydrate. In 
this way, the pressure of this combustion chamber is raised, and you compress the 1 st gaseous mixture, and make it result in 
autohesion fire by lighting the 2nd formed gaseous mixture. 
[0013] 

the gaseous mixture compressed by the combustion chamber since autohesion fire of the 1st gaseous mixture was not carried out only 
by being compressed by the combustion chamber and hydrogen gas had the property which cannot carry out autohesion fire easily - 
even if it injects to inside, hydrogen gas does not carry out autohesion fire immediately Since hydrogen gas has the property to light 
easily by ignition, combustion is started by lighting the 2nd gaseous mixture, and it can compress the 1st gaseous mixture and can be 
made to result in autohesion fire by this combustion on the other hand. If it carries out like this, autohesion fire of the 1st gaseous 
mixture can be carried out by controlling the stage lighting the 2nd gaseous mixture at a desired stage. Consequently, it becomes 
possible to operate carrying out compression autohesion fire of the gaseous mixture, without making it knock at an internal 
combustion engine, even when the internal combustion engine is operated on what kind of conditions. Although later mentioned in a 
detail, when an internal combustion engine is operated carrying out compression autohesion fire of the gaseous mixture, it is known 
that the discharge and fuel consumption of an atmospheric pollutant which are discharged by this internal combustion engine can be 
decreased that it is simultaneous and sharply. Therefore, it becomes [ to decrease the discharge and fuel consumption of an 
atmospheric pollutant further ] possible and is desirable if it can operate not being concerned with an internal combustion engine's 
service condition in this way, but carrying out compression autohesion fire of the gaseous mixture. 
[0014] 

Furthermore, the hydrogen gas injected to a combustion chamber is generated by decomposing an organic hydrate. Although a detailed 
reason is mentioned later, if hydrogen gas is generated in this way, in order to generate hydrogen gas, a big tooth space is not needed, 
and also to gas leakage etc., safety will be high, and moreover a supplement of a raw material will also be easy safety, therefore it will 
become possible [ constituting a system with fully high practicality as the whole internal combustion engine ]. In addition, it is 
possible for you to compress the 1st gaseous mixture and to make it result in autohesion fire only by burning very a small amount of 
hydrogen gas, therefore the hydrogen gas injected to a combustion chamber is good by the minimum daily dose which can light For 
this reason, since few daily doses are sufficient also for the organic hydrate used as the raw material of hydrogen gas, the high system 
of practicality can also consist of such points. 
[0015] 

In such an internal combustion engine and the control approach, it is good also as using a decalin (decahydronaphthalene) as an 

organic hydrate. 

[0016] 

a decalin - a liquid — it is - moreover — decalin Imol from - five mols Hydrogen gas can be generated. That is, since a tooth space 
big [ since a lot of hydrogen gas can be generated from a small amount of decalin ] in order to generate hydrogen gas is not required, it 
is desirable. Moreover, the naphthalene produced as a by-product in case a decalin is decomposed and hydrogen gas is generated is 
comparatively stable, and does not degrade piping. 
[0017] 

In case a decalin is decomposed and hydrogen gas is generated, it is good also as contacting a decalin and a catalyst under heating 

conditions. If it carries out like this, it is possible to decompose a decalin promptly and to generate hydrogen gas. 

[0018] 

Although naphthalene will arise as a by-product if a decalin is decomposed and hydrogen gas is generated, it is good also as adding to 
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said 1st gaseous mixture and burning this naphthalene with a gasoline. Of course, when an organic hydrate is decomposed and 
hydrogen gas is generated, it is good also as burning with a gasoline the hydrocarbon system compound produced by this. 
[0019] 

The compound of hydrocarbon systems, such as naphthalene produced as a by-product with hydrogen gas, can be burned with a 
gasoline. Therefore, since a by-product can be processed if it carries out like this, it is suitable. Furthermore, since the octane value is 
high compared with a gasoline, if it burns with a gasoline, since such by-products, such as naphthalene, can control generating of a 
knock and can raise an internal combustion engine's engine performance, they are suitable. 
[0020] 

The naphthalene produced as a by-product at the time of generating hydrogen gas is good also as injecting directly into a combustion 
chamber. Although naphthalene has the property which will be solidified if temperature becomes low, if it injects directly into a 
combustion chamber, since naphthalene can be certainly supplied to a combustion chamber and it can be made to burn with said 1st 
gaseous mixture, it is desirable. 
[0021] 

Or it is good also as adding to said 1st gaseous mixture by injecting naphthalene in the air which flows into said combustion chamber, 
and supplying it to this combustion chamber with this air. Since injecting naphthalene, then an injection pressure cannot be heightened 
so much into this air but ** can also inject naphthalene before air flows into a combustion chamber, it is possible to make an injection 
system simple. 
[0022] 

Furthermore, it is good for the gasoline container in which the gasoline injected by said combustion chamber is stored also as adding 
said naphthalene. Since naphthalene is dissolved in a gasoline, if it carries out like this, naphthalene can be injected to a combustion 
chamber with a gasoline. Therefore, since it becomes possible to add simple to the 1st gaseous mixture and to burn naphthalene in it, it 
is desirable. 
[0023] 

It is good also as heating this naphthalene at a part of path [ at least ] for adding naphthalene by such approach of adding naphthalene 
to the 1 st gaseous mixture. Since it becomes possible since naphthalene has the property which will be solidified if temperature 
becomes low to prevent solidification of naphthalene and to supply a combustion chamber certainly, if naphthalene is heated in this 
way, it is desirable. 
[0024] 

In such an internal combustion engine which injects hydrogen gas to a combustion chamber, the hydrogen gas injected by this 
combustion chamber is stored in the hydrogen container, and it is good also as controlling the amount of decomposition of said 
organic hydrate based on the pressure which detected and this detected the pressure in this hydrogen container. 
[0025] 

For example, when the pressure in a hydrogen container declines, the amount of decomposition of an organic hydrate can be increased, 
and the pressure in a hydrogen container can be kept constant by reducing the amount of decomposition, when the pressure in a 
hydrogen container rises conversely. In this way, if a pressure is kept constant, since it becomes possible to be stabilized in a 
combustion chamber and to inject hydrogen gas, it is desirable. 
[0026] 

It is, it is, and in the internal combustion engine which did the claudicaton, the demand torque which this internal combustion engine 
should generate is detected, and when the this detected demand torque is smaller than the 1 st predetermined threshold, gaseous 
mixture may be burned as follows, first, a gasoline and air — said gaseous mixture — the 3rd gaseous mixture mixed at a rate which 
carries out autohesion fire by compression by the compressor style is formed in said combustion chamber. Moreover, injection of 
hydrogen gas is stopped and formation of said 2nd gaseous mixture is not performed. In connection with this, the ignition over this 
2nd gaseous mixture is also stopped, and said gaseous mixture — it is good also as compressing and carrying out autohesion fire of 
said 3rd gaseous mixture by the compressor style. 
[0027] 

With the internal combustion engine which does compression autohesion fire of the gaseous mixture by the combustion chamber, 
since it is hard to generate a knock when a load is low, autohesion fire can be carried out at a suitable stage because do not light the 
hydrogen gas injected to the combustion chamber as mentioned above but ** also compresses gaseous mixture. Therefore, the value 
suitable as the 1st threshold is set up beforehand, and when smaller than the 1st threshold which requires demand torque, since it can 
be used efficiently, saving compressing and carrying out autohesion fire of said 3rd gaseous mixture, then hydrogen gas, it is suitable. 
[0028] 

In such an internal combustion engine, when demand torque is still smaller (i.e., when this demand torque is smaller than the 2nd 
predetermined threshold smaller than said 1st threshold), it is good also as burning gaseous mixture as follows. That is, the gaseous 
mixture of a gasoline, hydrogen gas, and air is formed by forming gaseous mixture with gasoline concentration higher than said 1st 
gaseous mixture in said combustion chamber, and injecting hydrogen gas further. In this way, it is good also as lighting the gaseous 
mixture of the gasoline, hydrogen gas, and air which were formed, and burning it. 
[0029] 

Since it will become that gaseous mixture is compressed and it is hard to carry out autohesion fire if a load becomes extremely low, it 
is desirable to light gaseous mixture and to burn it on such conditions. But the merit that the improvement in the merit when carrying 
out compression autohesion fire of the gaseous mixture in such a case, i.e., fuel consumption effectiveness, and the discharge of an 
atmospheric pollutant decrease is no longer obtained. However, as for hydrogen gas, it is possible it to be adding hydrogen gas to 
gaseous mixture, and to bum the very low gaseous mixture of fuel concentration, since the ignition range is very wide. Therefore, also 
in the extremely low conditions of a load, if hydrogen gas is added to gaseous mixture and the very low gaseous mixture of fuel 
concentration is burned, since it becomes possible to raise fuel consumption effectiveness and to decrease the discharge of an 
atmospheric pollutant, it is suitable. 
[0030] 

It is, it is, and when the detected demand torque is large in the internal combustion engine which did the claudicaton (i.e., when 
demand torque has exceeded the 3rd bigger predetermined threshold than said 1st threshold), it is good also as burning gaseous 
mixture as follows. The gaseous mixture (stoichiometric mixture) which a gasoline and air mixed by the chemically correct mixture 
ratio is formed in a combustion chamber, and this stoichiometric mixture is lit and is burned. Moreover, an internal combustion 
engine's rotational speed is detected, and also when the detected rotational speed is larger than a predetermined threshold rate, it is 
good also as forming the stoichiometric mixture of a gasoline and air in a combustion chamber, lighting this stoichiometric mixture 
and burning it similarly. 
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[0031] 

Since big power must be outputted when the demand torque to an internal combustion engine is large, the direction which a 
stoichiometric mixture is lit [ direction ] and burns it is more suitable rather than compressing and carrying out autohesion fire of the 
gaseous mixture. Moreover, a stoichiometric mixture lights easily, and since it burns promptly, it is suitable [ stoichiometric mixture ] ' 
also in order to carry out high-speed rotation of the internal combustion engine. Therefore, when the demand torque to an internal 
combustion engine is large, or when rotational speed is high, a stoichiometric mixture is formed in a combustion chamber and it 
becomes possible by lighting this gaseous mixture to operate an internal combustion engine appropriately. 
[0032] 

Or the heating front face heated beyond predetermined temperature is established in an internal combustion engine's combustion 
chamber mentioned above, and it is good also as carrying out heat surface ignition of said 2nd gaseous mixture containing hydrogen 
gas on this heating front face. 
[0033] 

When hydrogen gas contacts a heating front face, it has the property which carries out heat surface ignition easily. Therefore, if this 

property of hydrogen gas is used, it will become possible to light the 2nd gaseous mixture that it is simple and certainly. 

[0034] 

It is good also as using a glow plug as such a heating front face. Since the glow plug is widely used with internal combustion engines 
of a diffusive-burning method, such as the so-called diesel power plant, it is easy to receive and, moreover, has sufficient 
dependability. Therefore, if a glow plug is used, a heating front face can be established in a combustion chamber that it is simple and 
certainly. 
[0035] 

Or the accumulation member is prepared in the piston front face, and the front face of this accumulation member can also be used as a 
heating front face. Since it is exposed to combustion of the gaseous mixture in a combustion chamber, if the accumulation member is 
prepared in the piston front face, as for the piston front face, it is possible for heat of combustion to be stored in an accumulation 
member, and to form a heating front face simple. 
[0036] 

Furthermore, the crevice is established in the front face of said piston, and it is good also as forming a part of crevice [ at least ] by 

injecting hydrogen gas toward this crevice, using this accumulation member as forming said 2nd gaseous mixture. 

[0037] 

Since the injected hydrogen gas will stop in a crevice if it carries out like this, while being able to form the 2nd gaseous mixture 
certainly in a crevice, since heat surface ignition of the 2nd gaseous mixture can be certainly carried out with the heat stored in the 
accumulation member, it is desirable. 
[0038] 

[Embodiment of the Invention] 

In order to explain an operation and effectiveness of this invention more clearly, the example of this invention is explained according 
to the following sequence. 

A. The 1st example : 

A- 1 . Equipment configuration : 
A-2. Outline of engine control : 
A-3. Outline of a combustion control : 
A -4. Modification : 

B. The 2nd example : 
[0039] 

A. The 1st example : 

A-l. Equipment configuration : 

Drawing 1 is the explanatory view having shown the structure of the engine 10 of the 1 st example notionally. The engine 10 of the 1st 
example is a four-cycle-type engine which outputs power by burning gaseous mixture in a combustion chamber, repeating four strokes 
of inhalation of air, compression, expansion, and exhaust air. As shown in drawing 1 , the engine 10 consists of an engine 100 which 
consists of the cylinder head 130, a cylinder block 140, etc., a hydrogen gas generator 200 which is made to generate hydrogen gas and 
is supplied to an engine 100. In addition, the engine 100 shows the condition of a combustion chamber of having taken the cross 
section with the mid gear mostly, in order to show the structure. 
[0040] 

The basic structure of an engine 100 is the structure where the cylinder head 130 was attached to the upper part of a cylinder block 140 
as illustrated. The cylinder 142 of a cylindrical shape is formed in the interior of a cylinder block 140, and a piston 144 slides on the 
interior of this cylinder 142 up and down. The space surrounded on the cylinder 142, the piston 144, and the inferior surface of tongue 
of the cylinder head 130 serves as a combustion chamber. 
[0041] 

The piston 144 is connected to the crankshaft 148 through the connecting rod 146, and a piston 144 slides on the inside of a cylinder 

142 up and down with rotation of a crankshaft 148. 

[0042] 

The inhalation-of-air path 12 for adopting inhalation air to a combustion chamber, the ignition plug 136 for lighting the gaseous 
mixture of a combustion chamber, the flueway 1 6 for discharging the combustion gas which occurred in the combustion chamber, etc. 
are connected to the cylinder head 130. Moreover, the intake valve 132 and the exhaust air bulb 134 are formed in the cylinder head 
130. An intake valve 132 and the exhaust air bulb 134 are driven with the electric actuators 162 and 164 to each. The electric actuator 
162,164 can open and close an intake valve 132 and the exhaust air bulb 134 by carrying out two or more laminatings, being 
constituted, and deforming electrostriction components, such as a piezo-electric element, into a high speed extremely according to the 
electrical potential difference impressed. The electric actuator 162,164 opens and closes the inhalation-of-air path 12 and a flueway 16 
by driving an intake valve 132 and the exhaust air bulb 134 under the control of ECU mentioned later according to the electrical 
potential difference impressed. 
[0043] 

The air cleaner 20 is formed in the upstream of the inhalation-of-air path 12, and the filter for removing the foreign matter in air is 
built in the air cleaner 20. When the air inhaled by the engine passes an air cleaner 20, after a filter removes a foreign matter, it is 
inhaled by the combustion chamber. Moreover, the throttle valve 22 is formed in the inhalation-of-air path 12, and the air content 
inhaled by the combustion chamber can be controlled by driving the electric actuator 24 and controlling a throttle valve 22 to suitable 
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opening. 
[0044] 

The fuel injection valve 15 and the hydrogen injection valve 14 are formed in the cylinder head 130. Moreover, the naphthalene 
injection valve 1 9 is formed in the inhalation-of-air path 12. The hydrogen injection valve 14 injects hydrogen gas from the hydrogen * 
gas generator 200 to a combustion chamber in response to supply of hydrogen gas. A fuel injection valve 15 injects the gasoline fed 
from the fuel pump which is not illustrated to a combustion chamber. About the detail of the hydrogen gas generator 200, it mentions 
later. The naphthalene injection valve 19 injects the by-product (this example naphthalene) produced in case the hydrogen gas 
generator 200 generates hydrogen gas. By carrying out like this, the injected naphthalene will bum in a combustion chamber with a 
gasoline. 
[0045] 

The catalyst 26 for purifying the atmospheric pollutant contained in exhaust gas is formed in the lower stream of a river of a flueway 
1 6. In this way, if the catalyst 26 is formed in the flueway, the atmospheric pollutant slightly contained in exhaust gas will also 
become possible [ purifying completely ]. 
[0046] 

Actuation of an engine 100 is controlled by the unit 30 for engine control (the following, ECU). Furthermore, ECU30 also performs 
control of the hydrogen gas generator 200. ECU30 is the microcomputer of the common knowledge constituted by connecting CPU, 
RAM, ROM, an A/D-conversion component, a D/A sensing element, etc. mutually by bus. ECU30 is an engine speed Ne. Accelerator 
opening thetaac is detected and a throttle valve 22 is controlled to suitable opening based on these. Engine speed Ne It is detectable by 
the crank angle sensor 32 formed at the tip of a crankshaft 148. Accelerator opening thetaac is detectable by the accelerator opening 
sensor 34 built in the accelerator pedal. ECU30 also performs control which drives the hydrogen injection valve 14, a fuel injection 
valve 15, an ignition plug 136, the naphthalene injection valve 19, etc. 
[0047] 

The hydrogen gas generator 200 generates hydrogen gas by carrying out dehydrogenation of the organic hydrate used as the raw 
material of hydrogen gas. In this example, although the decalin (decahydronaphthalene) is used as an organic hydrate, of course, not 
only this but any organic hydrates can be used as a raw material. 
[0048] 

The structure of the hydrogen gas generator 200 of this example is explained. The raw material tank 202 in which the hydrogen gas 
generator 200 stores an organic hydrate, The raw material pump 204 which pumps up an organic hydrate from the raw material tank 
202, The dehydrogenation machine 206 to which dehydrogenation of the supplied organic hydrate is carried out, The hydrogen 
separation container 210 which separates the catalyst heater 208 by which the catalyst used for dehydrogenation is warmed, and the 
hydrogen gas discharged from the dehydrogenation machine 206 and the by-product (this example naphthalene) of dehydrogenation, 
The hydrogen tank 212 in which the generated hydrogen gas is stored, and the naphthalene tank 214 in which the naphthalene of a by- 
product is stored, In order to avoid that naphthalene solidifies while supplying the naphthalene injection valve 19 from the naphthalene 
tank 2 1 4, it consists of naphthalene heaters 21 8 by which naphthalene is warmed through a path. 
[0049] 

With the dehydrogenation vessel 206, a decalin is contacted to a platinum catalyst. If it carries out like this, a decalin will be 

decomposed into hydrogen gas and naphthalene according to the following reaction formula. 

C10H18->C10H8+5H2 

The platinum catalyst is maintained at the temperature of 250 degrees C or more by the catalyst heater 208 here, and the 
dehydrogenation of the decalin by the upper type advances promptly. In addition, it is not necessarily restricted to a platinum catalyst, 
and a catalyst can also choose and use a suitable thing out of the catalyst of other common knowledge. 
[0050] 

The pressure sensor 216 is formed in the hydrogen tank 212, and the tank internal pressure detected by this is outputted to ECU30. 
Pressurization devices, such as a pump, are built in the naphthalene tank 214, and the naphthalene in a tank is fed toward the 
naphthalene injection valve 19. Moreover, he is urged to form the sensor which detects the accumulated dose of naphthalene also in 
the naphthalene tank 214, to output an alarm toward ECU30, when the accumulated dose of naphthalene exceeds an allowed value, 
and to remove the naphthalene deposited in the tank. 
[0051] 

By this example, the heater of the method by which exhaust heat is used effectively and warmed is used for the naphthalene heater 218 
by circulating a part of exhaust gas. If it carries out like this, the energy for warming naphthalene will become unnecessary. Of course, 
it is good also as warming using other approaches, such as power. If power etc. is used, it will become possible to control the amount 
of heating finely. 
[0052] 

Drawing 2 is the explanatory view showing the structure of the combustion chamber established in the interior of an engine 100. 
Drawing 2 (a) is the sectional side elevation when taking a cross section with a mid gear mostly of a combustion chamber. The crevice 
143 for leading the hydrogen gas injected from the hydrogen injection valve 14 to an ignition plug 136 is established in the top face of 
a piston 144 so that it may illustrate. Drawing 2 (b) is the plan of a piston 144 which looked at the piston-top surface which constitutes 
a part of combustion chamber from the upper part (namely, cylinder head 130 side). In order to clarify physical relationship of the 
crevice 143 established in the piston-top surface, and the hydrogen injection valve 14 and ignition plug 136 grade which were prepared 
in the cylinder head 130, in drawing 2 (b), the hydrogen injection valve 14, the fuel injection valve 15, the ignition plug 136, the intake 
valve 132, and the exhaust air bulb 134 are expressed as the thin broken line. In this example, the crevice 143 is mostly continued and 
established in the ignition plug 136 of a piston-top surface and the location which counters of the hydrogen injection valve 14 from 
near the tip so that it may illustrate. 
[0053] 

A-2. Outline of engine control : 

Under control of ECU30, the engine 10 which has the above configurations burns a gasoline, and generates power. Drawing 3 is the 
flow chart which showed the flow of the engine operation control routine which ECU30 performs. Hereafter, it explains according to a 
flow chart. 
[0054] 

If an engine control routine is started, ECU30 will perform first processing which computes the target output torque which an engine 
1 0 should generate (step S 1 00). A target output torque is computed based on accelerator opening thetaac detected by the accelerator 
opening sensor 34. That is, an engine operator performs actuation which steps on and increases an accelerator pedal, when to increase 
an engine output torque is wished. Moreover, an accelerator pedal is made into a close-by-pass-bulb-completely condition when it is 
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thought that it is not necessary to generate torque from an engine. Therefore, it is possible that the control input of an accelerator pedal 
represents the torque which the engine operator is demanding. At step SI 00, the target output torque which an engine should output 
from accelerator opening thetaac is computed based on such a principle. 
[0055] 

Subsequently, ECU30 is an engine speed Ne. It detects (step SI 02). Engine speed Ne Based on the output of the crank angle sensor 32, 

it is computable. 

[0056] 

If a target output torque and an engine speed are detected, processing which sets up a control system will be performed (step SI 04). 
This is the following processings. When a premixing compression autohesion fire combustion system is adopted as a combustion 
system of gaseous mixture, there are few discharges of an atmospheric pollutant and they can acquire the outstanding property that 
little fuel consumption is also, but if an engine load becomes high, it will lifting-come to be easy of a knock. Although later mentioned 
in a detail, in order to solve such a problem, the engine 10 of the 1st example has avoided generating of a knock on the conditions that 
an engine load is expensive, by injecting hydrogen gas to a combustion chamber to the timing near a compression top dead center, 
lighting hydrogen gas, and carrying out autohesion fire of the gaseous mixture of a combustion chamber. Moreover, in the super-low 
load region where it becomes difficult to carry out compression autohesion fire of the gaseous mixture, and the pole heavy load region 
or high rotation region for which a big output is needed, a further different combustion system from this is adopted. 
[0057] 

So, at step SI 04, an engine current service condition detects to any it shall correspond between "super-low load conditions", "low 
loading conditions", "heavy load conditions", and "a pole heavy load and quantity rotation conditions", and performs processing which 
sets up a suitable control system according to each condition. The service condition which specifically corresponds to ROM built in 
ECU30 according to the combination of an engine speed and a target output torque is beforehand memorized in the form of the map as 
notionally shown in drawing 4 . At step SI 04, the suitable control system according to each service condition is set up by referring to 
this map. 
[0058] 

If a control system is set up, processing which computes the fuel quantity and the inhalation air content which are continuously 
injected to a combustion chamber will be performed (step SI 06). Moreover, on super-low load conditions and heavy load conditions, 
processing which computes the injection quantity of hydrogen gas in step SI 06 is also performed. Such fuel oil consumption and an 
inhalation air content (when required, it is the hydrogen gas injection quantity) are computed by referring to the map currently 
prepared for every monograph affair of "super-low load conditions", "low loading conditions", "heavy load conditions", and "a pole 
heavy load and quantity rotation conditions." 
[0059] 

Drawing 5 is the explanatory view which expressed notionally signs that the required map was memorized for every monograph affair 
in ROM of ECU30, respectively. For super-low load conditions, the map of an inhalation air content, the map of fuel oil consumption, 
and the map of the hydrogen gas injection quantity are memorized. Moreover, for low loading conditions, for heavy load conditions, 
the map of an inhalation air content, the map of fuel oil consumption, and the map of the hydrogen gas injection quantity are 
memorized, the map of an inhalation air content and fuel oil consumption is memorized for the map of an inhalation air content, and 
the map of fuel oil consumption a pole heavy load and for high-speed rotation conditions, respectively, and the suitable value for 
which each map was asked by experimental technique, respectively is memorized. 
[0060] 

Here, in the premixing compression autohesion fire combustion system, the fundamental view for setting up an inhalation air content 
and fuel oil consumption as shown in the map of drawing 5 is explained briefly. Also in a premixing compression autohesion fire 
combustion system, in order to set up an inhalation air content and fuel oil consumption, the torque (demand torque) first demanded of 
the internal combustion engine must be decided. If demand torque is decided, according to this value, fuel quantity will be decided 
mostly naturally. That is, since an internal combustion engine burns a fuel, and raises the pressure of a combustion chamber and this 
pressure is changed and outputted to torque, the yield and fuel quantity of torque can determine required fuel quantity according to 
this, if about 1 to I is supported and demand torque is decided. If fuel quantity is determined, an air content will be determined next. In 
order to compress and carry out autohesion fire of the gaseous mixture, it is required to mix air and a fuel at a predetermined rate. 
Therefore, if fuel quantity is decided, it will be decided naturally that the air content which should be mixed with this fuel will be a 
certain within the limits. Then, the air content from which a good combustion condition is acquired out of this range is determined 
experimentally. When injecting hydrogen gas with a gasoline, some fuels determined as mentioned above are transposed to hydrogen 
gas. On the occasion of replacement, it replaces by the predetermined ratio which becomes settled according to the calorific value of a 
gasoline and hydrogen gas. In addition, the daily dose which transposes a gasoline to hydrogen gas is determined using experimental 
technique so that the consumption of hydrogen gas may decrease as much as possible. 
[0061] 

Moreover, in this example, by decomposing the organic hydrate called a decalin, hydrogen gas is generated and naphthalene is 
generated as a by-product with generating of hydrogen gas. A part of this naphthalene is processed by making it bum as a fuel with a 
gasoline in a combustion chamber. Therefore, as for the fuel quantity determined by the approach mentioned above, a part [ further ] is 
transposed to naphthalene. Since naphthalene cannot burn easily compared with a gasoline, it has a possibility of having a bad 
influence on the combustion condition of gaseous mixture, in having made [ many / not much ] the rate of naphthalene. So, in this 
example, to the gasoline, naphthalene is set up so that it may not be concerned with a service condition but may become the always 
same ratio. Below, in order to avoid that explanation becomes complicated, a gasoline and naphthalene may be doubled and it may be 
called a fuel. In addition, although a gasoline and naphthalene are explained as what is set as the always same ratio, of course, they 
may optimize this ratio here according to a service condition. 
[0062] 

In step S 1 06 of drawing 3 , processing which controls the opening of a throttle valve 22 will be performed if an inhalation air content 
and fuel oil consumption (it is the hydrogen injection quantity further when required) are computed referring to the map set up as 
mentioned above, then so that the air of the computed daily dose may be inhaled in each combustion chamber (step SI 08). Control of 
the opening of a throttle valve can be performed by the well-known various approaches. For example, what is necessary is to measure 
an inhalation air content with the intake air flow sensor formed in the inhalation-of-air path 12, and just to control the opening of a 
throttle valve 22 to become a suitable air content. Or not using an intake air flow sensor, an inhalation air content may be computed by 
measuring the inhalation-of-air path internal pressure of the downstream of a throttle valve 22. It is good also as setting beforehand as 
the map throttle opening from which a suitable air content is acquired according to an engine speed simple, and setting up throttle 
opening with reference to this map. 
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[0063] 

ECU30 performs fuel-injection control following throttle control (step SI 10). In fuel-injection control, a suitable quantity of a fuel is 
supplied to a combustion chamber to suitable timing according to a motion of a piston 144 by driving a fuel injection valve 15 and the 
naphthalene injection valve 1 9 based on the fuel oil consumption computed at step SI 06. About the detail of fuel-injection control, it * 
mentions later using another drawing. 
[0064] 

If fuel-injection control is performed, ECU30 will judge whether a current service condition corresponds to either heavy load 
conditions or super-low load conditions (step SI 12). When it is one of service conditions, control which injects hydrogen gas is 
performed to a combustion chamber from (step SI 12:yes) and the hydrogen injection valve 14 to suitable timing (step SI 14). 
Moreover, when it corresponds to neither of the conditions, control is skipped, without performing (step SI 12:no) and hydrogen gas 
injection control. 
[0065] 

Subsequently, it judges whether an engine service condition corresponds to low loading conditions (step SI 16). And ignition control is 
performed only when it does not correspond to low loading conditions this time (step SI 18). Ignition control is control which flies a 
spark from an ignition plug 136 to suitable timing, and lights the gaseous mixture of a combustion chamber. Suitable timing is 
beforehand memorized in the format of a map of as opposed to an engine speed and demand torque the whole monograph affair 
excluding [ ignition timing ] low loading conditions. In step SI 18, ECU30 performs processing which drives an ignition plug 136 to 
suitable timing by referring to this map. Moreover, since autohesion fire of the gaseous mixture can be carried out only by raising a 
piston and compressing when the present service condition corresponds to low loading conditions, the control for flying a spark from 
an ignition plug is skipped. 
[0066] 

In this way, if gaseous mixture is burned, the pressure of a combustion chamber rises rapidly and tends to depress a piston 144 
downward. This force is told to a crankshaft 148 through a connecting rod 146, with a crankshaft 148, is changed into torque and 
outputted as power. 
[0067] 

Subsequently, ECU30 repeats a series of processings which return and follow step SI 00, if it checks whether the purport which 
suspends an engine has been set up (step SI 20) and the purport to stop is not set up. When the purport which suspends an engine is set 
up, an engine operation control routine is ended as it is. Thus, according to the control routine of drawing 3 , it is operated under 
control of ECU30, and an engine 10 outputs the torque according to a setup of an operator. 
[0068] 

A-3. Outline of a combustion control : 

In the engine operation control routine mentioned above, by performing fuel-injection control, hydrogen gas injection control, ignition 
control, etc. explains the contents of control which burn gaseous mixture in a combustion chamber. As mentioned above, as for the 
engine 10, the contents of control differ according to to any a current service condition shall correspond between "super-low load 
conditions", "low loading conditions", "heavy load conditions", and "a pole heavy load and quantity rotation conditions." Below, the 
contents of control in each service condition are explained in order. 
[0069] 

(1) At the time of super-low load conditions : 

Drawing 6 is the explanatory view having shown the drive timing of an intake valve 132, the exhaust air bulb 134, a fuel injection 
valve 15, the naphthalene injection valve 19, the hydrogen injection valve 14, and an ignition plug 136 in super-low load conditions. 
All over drawing, TDC shows the timing from which a piston 144 serves as a location of a top dead center, and BDC shows the timing 
from which a piston 144 serves as a location of a bottom dead point. 
[0070] 

After [ TDC ] opening an intake valve 132 to front timing for a while, on super-low load conditions, a piston 144 is dropped, as 
illustrated. Air will be inhaled by the combustion chamber if a piston 144 is dropped with the intake valve 132 opened. The amount of 
inhalation of air is determined by the opening of a throttle valve 22. Naphthalene is continuously injected [ to a combustion chamber ] 
a gasoline from a fuel injection valve 15 and injected to the inhalation-of-air path 12 after initiation of inhalation of air to the 
neighboring predetermined timing which passed over a little TDC from the hydrogen injection valve 14 to hydrogen gas, and the 
naphthalene injection valve 19. These fuel injection periods are displayed by attaching hatching all over drawing. The injection 
quantity of a gasoline, naphthalene, and hydrogen gas is controllable by changing a fuel injection period. These fuel injection periods 
are determined based on the fuel oil consumption and the hydrogen gas injection quantity which were computed beforehand at step 
SI 06 of drawing 3 . Moreover, the fuel injection period of the naphthalene injection valve 19 is always set as a fixed ratio to a fuel 
injection valve 15. In this way, the gasoline injected by the combustion chamber and hydrogen gas, and the naphthalene which was 
injected by the inhalation-of-air path 12 and flowed into the combustion chamber with air further are stirred by the combustion 
chamber along with a motion of a piston 144, and forms the gaseous mixture to which a fuel (a gasoline and naphthalene), hydrogen 
gas, and air were mixed with homogeneity. 
[0071] 

An intake valve 132 is closed in the neighborhood where the piston 144 exceeded BDC. Since a motion of a piston 144 starts to go up 
from descent bordering on BDC, if an intake valve 132 is closed after BDC, the gaseous mixture of a combustion chamber will be 
compressed with a rise of a piston 144. And a piston 144 lights the gaseous mixture compressed by the combustion chamber by flying 
a spark from an ignition plug 136 in the neighborhood which reached TDC again. All over drawing, the timing of ignition is displayed 
by the asterisk. Consequently, it burns promptly, the pressure of a combustion chamber rises, and gaseous mixture tends to depress a 
piston 144. In this way, a piston 144 descends receiving the pressure from a combustion chamber side, changes into mechanical work 
the pressure received at this time, and outputs it as power. 
[0072] 

Then, the exhaust air bulb 134 is opened shortly in the neighborhood which the piston 144 has fallen mostly and reaches BDC. Then, a 
piston 144 follows on going up and the exhaust gas of a combustion chamber is discharged from the exhaust air bulb 134. In this way, 
since the exhaust gas of a combustion chamber is mostly discharged when a piston 144 reaches TDC mostly, the exhaust air bulb 134 
is closed and an intake valve 132 is opened instead. And a piston 144 is dropped again and inhalation of air is started. 
[0073] 

With the engine 1 0 of this example, in this way, by injecting hydrogen gas with a fuel (a gasoline and naphthalene) in super-low load 
conditions, the gaseous mixture containing hydrogen gas is formed in a combustion chamber, and is burned. While improving the fuel 
consumption effectiveness of an engine 10 since it states below if hydrogen gas is added to gaseous mixture, the discharge of an 
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atmospheric pollutant can be decreased. Moreover, about the effectiveness which has added naphthalene, it mentions later. 
[0074] 

Generally, even if gaseous mixture has too few rates of a fuel to air, even if there is conversely, it does not burn, but has the property 
in which it will not light if there is no mixing ratio of a fuel and air within the limits of predetermined. [ too much ] On these 
specifications, such range will be called the ignition range. Moreover, the mixing ratio of a fuel and air is expressed using the index 
called the air-fuel ratio which took the weight ratio of air to a fuel in many cases. Hydrogen gas has the features that the ignition range 
is wide compared with other fuels, such as a gasoline. Therefore, since hydrogen gas will be lit first, this will serve as charcoal and a 
gasoline will be burned if a small amount of hydrogen gas is added to gaseous mixture even if it is the thin gaseous mixture (gaseous 
mixture with a big air-fuel ratio) which does not light with a gasoline, finally gaseous mixture can be burned. That is, if a small 
amount of hydrogen gas is added to the gaseous mixture of a gasoline, in a gasoline independent, it will become possible to also burn 
thin gaseous mixture which does not light. For this reason, while improving fuel consumption effectiveness, it becomes possible to 
also decrease the discharge of an atmospheric pollutant. 
[0075] 

(2) At the time of low loading conditions : 

Next, the combustion control in low loading conditions is explained. Drawing 7 is the explanatory view having shown the drive timing 
of an intake valve 132, the exhaust air bulb 134, a fuel injection valve 15, the naphthalene injection valve 19, and an ignition plug 136 
in low loading conditions. As shown in drawing, an intake valve 132 is opened to the timing to which the piston 144 passed over TDC 
and descended for a while at the time of low loading conditions. If it compares with drawing 6 , on low loading conditions, the timing 
which opens an intake valve 132 is late compared with super-low load conditions so that clearly. Thus, about the reason made late, it 
mentions later. At the time of low loading conditions, it is the predetermined timing before a piston 144 passes over TDC and an 
intake valve 132 opens as a fuel, and it injects only a gasoline first. Then, naphthalene is injected to the predetermined timing after 
opening an intake valve 132. If it carries out like this, naphthalene will flow in a combustion chamber to compensate for the inflow of 
air. With the gasoline injected beforehand, the naphthalene which flowed with air circles in a combustion chamber, and forms uniform 
gaseous mixture. In addition, in drawing 7 , although a gasoline shall be injected before it opens an intake valve 132, it is good also as 
injecting, after opening an intake valve 132. In this case, a gasoline rides the flow of air with naphthalene, flows into a combustion 
chamber, and it forms uniform gaseous mixture, circling in a combustion chamber. 
[0076] 

Since a piston 144 starts to go up from descent bordering on BDC, it closes an intake valve 132 to the neighboring timing which 
passed over BDC. While avoiding that gaseous mixture flows backwards from a combustion chamber by carrying out like this, 
compression of gaseous mixture is started. While a piston 144 goes up, adiabatic compression is carried out, whenever [ mixed 
atmospheric temperature ] goes up, and gaseous mixture reaches at the ignition point to the timing to which a piston 144 reaches TDC 
mostly. Consequently, the gaseous mixture of a combustion chamber carries out autohesion fire to coincidence mostly, and premixing 
compression autohesion fire combustion is performed. 
[0077] 

Here, autohesion fire of the gaseous mixture must be carried out to suitable timing, and even if the timing of autohesion fire is too 
early and it is too late, it cannot operate an engine 10 smoothly. Then, in order to carry out autohesion fire of the gaseous mixture to 
suitable timing, an inhalation air content and fuel oil consumption are beforehand set as the suitable value. Since the temperature of 
gaseous mixture will become easy to rise first so that it increases about an inhalation air content if it supplements a little and this is 
explained, gaseous mixture becomes easy to light. Moreover, the optimum value which is easy to light exists in the air-fuel ratio, and 
gaseous mixture stops being able to light easily, so that an air-fuel ratio separates from this optimum value. Therefore, autohesion fire 
of the gaseous mixture can be carried out to desired timing by setting an inhalation air content and fuel oil consumption as a suitable 
value. Such a suitable inhalation air content and fuel oil consumption are set to the map at the time of the low loading conditions 
notionally shown in drawing 5 . The engine 10 of this example has realized improvement of fuel consumption effectiveness and 
reduction of the discharge of an atmospheric pollutant to coincidence by performing premixing compression autohesion fire 
combustion in this way at the time of low loading conditions. By performing premixing compression autohesion fire combustion, it 
mentions later about the reason such whose a thing becomes possible. 
[0078] 

If gaseous mixture carries out autohesion fire near TDC, combustion chamber internal pressure rises and it is going to depress a piston 
144. Receiving this force, a piston 144 descends and changes a pressure into power. If the exhaust air bulb 134 is opened, exhaust gas 
will be discharged from a combustion chamber with a rise of a piston 144 in the neighborhood where a piston 144 reaches BDC. At 
the time of low loading conditions, before a piston 144 reaches TDC as shown in drawing 7 , the exhaust air bulb 134 is closed. A part 
of exhaust gas can be confined in a combustion chamber by carrying out like this. Since exhaust gas is an elevated temperature, if air 
and a fuel are supplied here, it will become possible to be able to make whenever [ mixed atmospheric temperature ] high, therefore to 
carry out autohesion fire of the gaseous mixture certainly. 
[0079] 

Moreover, since a part of exhaust gas is confined in the combustion chamber as a result of closing the exhaust air bulb 134 a little 
early in this way, if an intake valve 132 is opened near TDC, the shut-up exhaust gas will flow backwards from a combustion 
chamber. What is necessary is just to open an intake valve 132 to the timing to which the pressure of a combustion chamber fell 
bottom a few [ the piston 144 ], in order to avoid such a thing. As mentioned above, compared with the time of super-low load 
conditions, the timing which opens an intake valve 132 is late for avoiding that exhaust gas flows backwards from a combustion 
chamber at the time of low loading conditions. Moreover, if it sets up before an intake valve 132 opens the timing which injects a 
gasoline, as shown in drawing 7 , since it will inject in hot exhaust gas, evaporation of a gasoline is promoted and it becomes possible 
to form uniform gaseous mixture. 
[0080] 

Drawing 8 is the explanatory view having shown notionally signs that carried out compression autohesion fire of the gaseous mixture, 
and it was burned in low loading conditions. Drawing 8 (a) injects a gasoline during descent of a piston 144, and shows notionally 
signs that open an intake valve 132 and air is inhaled after that. Fine hatching shown all over drawing expresses spraying of the 
gasoline injected by the combustion chamber, and the arrow head of a continuous line expresses the flow of the air which flows from 
an intake valve 1 32. The naphthalene injected in the inhalation-of-air path 12 flows into a combustion chamber with air. With the air 
containing the naphthalene which flows in this way, gasoline spraying is stirred by the combustion chamber and forms uniform 
gaseous mixture. 
[0081] 

Drawing 8 (b) shows notionally signs that raised the piston 144 and the gaseous mixture of a combustion chamber is compressed. To 
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this timing, it mixes with air completely and the fuel (a gasoline and naphthalene) forms uniform gaseous mixture. This is expressed 

by giving hatching to the whole combustion chamber all over drawing. 

[0082] 

A piston 144 is the neighborhood which reached TDC mostly, and drawing 8 (c) shows notionally signs that the gaseous mixture of a 
combustion chamber is carrying out autohesion fire to coincidence mostly. The small asterisk shown in the combustion chamber all 
over drawing expresses notionally signs that gaseous mixture is carrying out autohesion fire. Thus, since gaseous mixture carries out 
autohesion fire to coincidence mostly by the combustion chamber in a premixing compression autohesion fire combustion system, it is 
possible to improve the discharge and fuel consumption of an atmospheric pollutant that it is simultaneous and sharply. Hereafter, this 
reason is explained briefly. 
[0083] 

It is thought that the reason such whose a thing becomes possible by carrying out premixing compression autohesion fire combustion 
is based on three factors of "improvement in whenever [ isochore ]", and "an increment in an excess air factor" and "an increment in 
the specific heat." First, "improvement in whenever [ isochore ]" which is the 1st factor is explained. According to the place which the 
cycle theory about an internal combustion engine teaches, a piston is the timing of a compression top dead center, and as for the 
effectiveness of a gasoline engine, a peak price is obtained when all the gaseous mixture of a combustion chamber bums momentarily 
(by namely, infinitesimal time amount). But although gaseous mixture of a combustion chamber cannot be burned momentarily in fact, 
engine effectiveness can be raised, so that the gaseous mixture of a combustion chamber is burned for a short time. Whenever 
[ isochore ] can be considered to be the index which shows how combustion of all gaseous mixture was made to complete for a short 
time. Engine effectiveness becomes high, so that whenever [ isochore ] becomes high. 
[0084] 

In a premixing compression autohesion fire combustion system, combustion of the gaseous mixture of a combustion chamber can be 
mostly started to coincidence by compressing and carrying out autohesion fire of the gaseous mixture. Consequently, combustion of 
all gaseous mixture will be mostly completed to coincidence, and whenever [ isochore ] can be raised greatly. In this way, since 
whenever [ isochore ] can be raised, engine effectiveness is improved and it becomes possible to decrease fuel consumption greatly. 
[0085] 

Next, "an increment in an excess air factor" which is the 2nd factor is explained. Since gaseous mixture thin (an air-fuel ratio is big) in . 
a premixing compression autohesion fire combustion system is burned, the discharge of an atmospheric pollutant can be reduced. That 
is, although the main atmospheric pollutants discharged from an engine are three, nitrogen oxides, and a hydrocarbon and a carbon 
monoxide, they can decrease the amount of generation of nitrogen oxides, so that they enlarge the air-fuel ratio of gaseous mixture. 
This is the effectiveness by flame temperature falling because the air-fuel ratio became large. Moreover, a hydrocarbon and a carbon 
monoxide are produced by making it bum, after oxygen has all run short to a fuel. Therefore, if the air-fuel ratio of gaseous mixture is 
enlarged and the air content over a fuel is made [ many ], the discharge of a hydrocarbon and a carbon monoxide can also be decreased 
theoretically. But the phenomenon in which it is not supplemented with a fuel with the lubricating oil film of a combustion chamber, 
or combustion is not completed in fact may occur, and discharges, such as a hydrocarbon, may increase on the contrary. However, 
even in such a case, if the air-fuel ratio of gaseous mixture is small, with the catalyst 26 prepared in the flueway 1 6, a hydrocarbon, a 
carbon monoxide, etc. can be purified efficiently and can decrease in number sharply also about these discharges after all. 
[0086] 

"An increment in the specific heat" which is the 3rd factor which finally shows the property excellent in the premixing compression 
autohesion fire combustion system is explained. This factor is also closely related to burning thin gaseous mixture. Since sufficient 
oxygen does not exist to a fuel when burning an enriched mixture, a reaction will stop at the condition of a carbon monoxide or 
hydrogen, without a fuel oxidizing to the condition of a carbon dioxide or water. On the other hand, in a premixing compression 
autohesion fire combustion system, since thin gaseous mixture is burned, a fuel oxidizes to the condition of a carbon dioxide and a 
steam. A carbon monoxide and a hydrogen content child are diatomic molecules which two atoms gathered here to a carbon dioxide 
and a steam being the tri atomic molecules which three atoms gathered and were formed, and were formed. According to the place 
which statistical thermodynamics teaches, the value of a triatomic molecule of the specific heat is larger than a diatomic molecule, 
therefore a triatomic molecule can say that temperature cannot rise easily. Since thin gaseous mixture is burned in a premixing 
compression autohesion fire combustion system from this, only in a part with the high rate of the carbon dioxide which is a triatomic 
molecule, or a steam, the specific heat becomes large. Consequently, flame temperature is controlled and the discharge of nitrogen 
oxides can be decreased greatly. 
[0087] 

(3) At the time of heavy load conditions : 

In a premixing compression autohesion fire combustion system, since autohesion fire of the gaseous mixture of a combustion chamber 
is compressed and carried out in this way, if an engine load becomes high, a strong knock will occur (if it is going to output big 
torque). That is, since big torque is outputted, if the fuel quantity and the air content which are inhaled by the combustion chamber are 
made to increase, in connection with it, the pressure of the combustion chamber at the time of the completion of inhalation will 
become high. Since gaseous mixture will be compressed from a high pressure when an intake valve 132 is closed in this condition and 
a piston is raised, the pressure and temperature of gaseous mixture rise more promptly than the case where an engine load is low, carry 
out autohesion fire into a compression stroke, and a strong knock generates them. Then, in order to carry out premixing compression 
autohesion fire combustion, without generating a knock at the time of heavy load conditions, an engine 10 performs the following 
control on heavy load conditions. 
[0088] 

Drawing 9 is the explanatory view having shown the timing which drives an intake valve 132, the exhaust air bulb 134, a fuel injection 
valve 15, the naphthalene injection valve 19, the hydrogen injection valve 14, and an ignition plug 136 in heavy load conditions. The 
points which have injected hydrogen gas differ greatly to the time of the low loading conditions shown in drawing 7 , and others are 
almost the same. Below, it explains focusing on difference with the time of low loading conditions. 
[0089] 

An intake valve 1 32 is opened to the timing to which the piston 144 passed over TDC and descended for a while like the time of low 
loading conditions also at the time of heavy load conditions. Moreover, a gasoline is injected to the predetermined timing before 
opening the intake valve 132 after TDC, and after naphthalene opens an intake valve 132, it is injected. In this way, if a fuel (a 
gasoline and naphthalene) is injected and a piston 144 is dropped, the uniform gaseous mixture of these fuels will be formed in a 
combustion chamber. In addition, fuel injection timing of a gasoline may be set up after opening an intake valve 132 at the time of 
heavy load conditions. 
[0090] 
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Here, since gaseous mixture tends to carry out autohesion fire of the time of heavy load conditions as mentioned above, in order to 
avoid that gaseous mixture carries out autohesion fire during compression, it is set up so that it may become a value with the bigger 
air-fuel ratio of gaseous mixture than the time of low loading conditions. Moreover, in this example, naphthalene is added with the 
gasoline, and while also compressing this, it acts in the direction which controls that gaseous mixture carries out autohesion fire. That " 
is, since naphthalene is stable compared with a gasoline and the octane value is high, if naphthalene is added in a gasoline, the knock 
of gaseous mixture can be controlled. 
[0091] 

If a piston 144 closes an intake valve 132 to the neighboring timing which passed over BDC and a piston 144 is raised, gaseous 
mixture will be compressed by the combustion chamber. Although the temperature of gaseous mixture rises with compression, since 
the air-fuel ratio is set as the big value, it does not result in autohesion fire only by compressing at a piston 144. It acts in the direction 
in which that naphthalene is added also controls autohesion fire. And a small amount of hydrogen gas is injected from the hydrogen 
injection valve 14 to a combustion chamber to the predetermined timing in front of TDC. Hydrogen gas forms gaseous mixture around 
an ignition plug 136, mixing with the gaseous mixture already formed in the combustion chamber. Rather than the gaseous mixture by 
which only the part by which hydrogen gas is added occupies the field of the remainder of a combustion chamber, as for this gaseous 
mixture, the air-fuel ratio is small. Subsequently, the gaseous mixture containing hydrogen gas is lit by flying a spark from an ignition 
plug 136 to the predetermined timing near the TDC. Then, this gaseous mixture burns promptly and compresses the gaseous mixture 
of the gasoline which is around it, and naphthalene. 
[0092] 

Drawing 10 shows this situation notionally. The big circle shown all over drawing expresses a combustion chamber notionally, coarse 
hatching given to the combustion chamber expresses the field in which the gaseous mixture of a gasoline, naphthalene, and air is 
formed, and fine hatching expresses the field in which the gaseous mixture containing hydrogen gas is formed. Since only the part by 
which hydrogen gas is added serves as an enriched mixture, if the gaseous mixture containing hydrogen gas is lit with an ignition plug 
1 36, it will burn promptly, and it compresses surrounding gaseous mixture so that a black arrow head shows all over drawing. 
Although autohesion fire of the gaseous mixture of a gasoline is not carried out only by being compressed at a piston, it is further 
compressed by combustion of gaseous mixture in this way, and results in autohesion fire exceeding the ignition point at last. 
Moreover, when the gaseous mixture containing hydrogen gas burns, the gaseous mixture of the field which attached coarse hatching 
by drawing 10 will be compressed uniformly, and will carry out [ gaseous mixture ] autohesion fire to coincidence mostly so that 
clearly from raising the pressure of the whole combustion chamber. 
[0093] 

The asterisk shown near the TDC in drawing 9 shows the timing which flies a spark from an ignition plug 136. The gaseous mixture 
containing hydrogen gas burns promptly, compresses a surrounding gasoline mixture, and, thereby, makes after ignition result in 
autohesion fire, as explained using drawing 10 . That is, if it carries out like this, it will become possible from an ignition plug 136 to 
control the timing to which autohesion fire of the gaseous mixture of a combustion chamber is carried out to the timing which flies a 
spark. 
[0094] 

In this way, if gaseous mixture is burned, combustion chamber internal pressure rises and it is going to depress a piston 144. A piston 
144 changes and outputs this pressure to power. If the exhaust air bulb 134 is opened, exhaust gas will be discharged from a 
combustion chamber with a rise of a piston 144 in the neighborhood where a piston 144 reaches BDC. At the time of heavy load 
conditions, like the time of low loading conditions, a piston 144 is closing, before reaching at TDC, confines a part of exhaust gas in a 
combustion chamber, and the exhaust air bulb 134 makes autohesion fire of gaseous mixture easy. 
[0095] 

Drawing 1 1 is the explanatory view having shown notionally signs that carried out compression autohesion fire of the gaseous 
mixture, and it was burned in heavy load conditions. Drawing 11 (a) injects a gasoline during descent of a piston 144, and shows 
notionally signs that open an intake valve 132 and air is inhaled after that. Naphthalene also flows into a combustion chamber with air 
like the time of low loading conditions. The arrow head of the fine hatching and the continuous line which were shown all over 
drawing also in drawing 1 1 expresses the flow of gasoline spraying injected from the fuel injection valve 15, respectively, and the air 
which flows from an intake valve 132 like drawing 8 showing the situation at the time of low loading conditions. 
[0096] 

Drawing 1 1 (b) is the predetermined timing before a piston 144 reaches TDC, and expresses notionally signs that hydrogen gas is 
injected from the hydrogen injection valve 14 to the combustion chamber. In this example, hydrogen gas is injected toward the top 
face of a piston 144. Since the crevice 143 is established in the location which counters an ignition plug 136 as mentioned above using 
drawing 2 , as the hydrogen gas injected from the hydrogen injection valve 14 is led to this crevice 143, it forms gaseous mixture in 
the top face of a piston near the ignition plug 136. For this reason, if a piston 144 flies a spark from an ignition plug 136 to the 
neighboring predetermined timing which reaches TDC, the gaseous mixture containing hydrogen gas can be lit certainly. 
[0097] 

Drawing 11 (c) shows notionally signs that the gaseous mixture containing hydrogen gas is lit, by flying a spark from an ignition plug 
136 in the neighborhood where the piston 144 reached TDC mostly. If the gaseous mixture which contained hydrogen gas in this way 
is lit as mentioned above using drawing 10 , the gaseous mixture of the gasoline which is around it, and naphthalene can be 
compressed, and autohesion fire can be carried out almost all at once. In drawing 1 1 (c), two or more small asterisks shown in the 
combustion chamber express notionally signs that the gaseous mixture of a gasoline and naphthalene is carrying out autohesion fire all 
at once. 
[0098] 

Thus, the engine 1 0 of this example carries out autohesion fire of the thin gaseous mixture formed in the combustion chamber only by 
compression with a piston by forming in a combustion chamber the thin gaseous mixture which does not carry out autohesion fire, 
lighting the fuel injected to the predetermined timing in the second half of a compression stroke, and using the pressure buildup by this 
at the time of heavy load conditions. If it carries out like this, since the gaseous mixture of a combustion chamber can control the 
timing which carries out autohesion fire by timing which flies a spark from an ignition plug 136, it becomes possible to realize 
premixing compression autohesion fire combustion, without generating a knock also in heavy load conditions. 
[0099] 

Of course, the fuel lit with an ignition plug 136 can obtain the following various merits by using hydrogen gas at this example, 

although it is also possible to use a gasoline. 

[0100] 

first, the gaseous mixture which hydrogen gas is one with a high (it is hard to carry out autohesion fire) octane value compared with a 
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gasoline, and became an elevated temperature near a compression top dead center - even if it injects to inside, autohesion fire is not 
carried out simply Therefore, the timing to which the gaseous mixture of hydrogen gas starts combustion can control certainly the 
timing in which can make the timing always lit with the ignition plug 136, consequently the gaseous mixture of a gasoline carries out 
compression autohesion fire. 
[0101] 

Moreover, as mentioned above, in order to light with an ignition plug 136, the air-fuel ratio of gaseous mixture needs to be in the 
predetermined ignition range. Therefore, if a spark is flown, gaseous mixture will usually necessarily never light For example, since 
the fuel spray is not yet being mixed with surrounding air, even if an air-fuel ratio is too small immediately after injecting a fuel and it 
flies a spark, it cannot light gaseous mixture. But since the fuel spray is spread in air and an air-fuel ratio becomes large too much after 
too much long time amount passes after injection, it cannot light too. For this reason, while the injected fuel spray is spread around, a 
combustion chamber is gone on, and it is necessary to inject a fuel so that an air-fuel ratio may go into the ignition range to the timing 
which reaches near the ignition plug 136 exactly. On the other hand, hydrogen gas can be certainly lit, even when the relation between 
the rate which the injected hydrogen gas diffuses around, and the rate which advances a combustion chamber has shifted somewhat, 
since the ignition range is very wide compared with a gasoline etc. Consequently, it becomes possible to carry out autohesion fire 
certainly to the timing of a request of the gaseous mixture of a gasoline. 
[0102] 

Furthermore, the gaseous mixture of hydrogen gas is equipped also with the features that ignition-delay time amount is short compared 
with the gaseous mixture of a gasoline. Ignition-delay time amount means the following properties of appearing in case gaseous 
mixture is lit. Usually, the following processes are stepped on, when flying a spark and lighting gaseous mixture, first, gaseous mixture 
— the charcoal called a flame nucleus is formed in inside by flying a spark. The intermediate product with high activity is generated 
inside the flame nucleus, and the reaction which this intermediate product reacts with the molecule of a fuel, and generates a new 
intermediate product advances. In this way, if the intermediate product of extent which is the interior of a flame nucleus is 
accumulated, exothermic reaction is started and a flame occurs, and it bums with surrounding gaseous mixture and spreads. Thus, 
when lighting gaseous mixture, in between [ after flying a spark until a flame begins to spread around ], the time lag exists, and this 
time delay is called ignition-delay time amount. Ignition-delay time amount changes with classes of fuel so that clearly also from it 
being related to the ease of carrying out of are recording of an intermediate product. Moreover, even if it is the gaseous mixture of the 
same fuel, in ignition-delay time amount, dispersion occurs by the difference among few conditions. 
[0103] 

Shortly after ignition-delay time amount of hydrogen gas is very short compared with a gasoline and flying a spark, the flame spreads 
around. Thus, even if some dispersion exists, after flying a spark with an ignition plug 136, dispersion in the timing to which a flame 
begins to spread is very slight, since ignition-delay time amount is short. For this reason, it becomes possible to control correctly the 
timing to which autohesion fire of the gaseous mixture of a gasoline is carried out by making into the gaseous mixture containing 
hydrogen gas gaseous mixture which flies a spark and lights it with an ignition plug. 
[0104] 

(4) At the time of a pole heavy load and quantity rotation conditions : 

The contents of the combustion control at the time of pole heavy load conditions or high rotation conditions are explained to the last. 
Drawing 12 is the explanatory view having shown the drive timing of an intake valve 132, the exhaust air bulb 134, a fuel injection 
valve 15, the naphthalene injection valve 19, and an ignition plug 136 in a pole heavy load and quantity rotation conditions. Although 
a strong resemblance to the time of the super-low load conditions mentioned above is born at the time of a pole heavy load and 
quantity rotation conditions, in the time of a pole heavy load and quantity rotation conditions, the parts which have not injected 
hydrogen gas differ greatly. Below, this difference is briefly explained as a core. 
[0105] 

An intake valve 132 inhales air to a combustion chamber like super-low load conditions by [ of TDC ] opening a few to front timing 
and dropping a piston 144 at the time of a pole heavy load and quantity rotation conditions. Moreover, the gaseous mixture of a 
gasoline is formed in a combustion chamber by injecting a gasoline from a fuel injection valve 15 according to inhalation of air. 
Furthermore, naphthalene is added by injecting naphthalene from the naphthalene injection valve 19 to the predetermined timing after 
opening an intake valve 132. Subsequently, a piston 144 closes an intake valve 132 to the neighboring predetermined timing which 
reached BDC, and compresses the gaseous mixture formed in the combustion chamber. And a spark is flown from an ignition plug 136 
to the predetermined timing near the TDC, and gaseous mixture is burned. 
[0106] 

Power is outputted by dropping a piston 144, receiving the pressure by combustion. If the exhaust air bulb 134 is opened in the 
neighborhood where the piston 144 had fallen mostly, the exhaust gas of a combustion chamber will be discharged with a rise of a 
piston 144. In this way, if a piston 144 reaches a top dead center, the exhaust air bulb 134 will be closed, an intake valve 132 will be 
opened again, and it will return to a charging stroke. 
[0107] 

With the engine 1 0 of this example, the control system is changed according to the map shown in drawing 4 . And as explained above, 
low loading conditions and heavy load conditions have realized improvement in fuel consumption effectiveness, and discharge 
reduction of an atmospheric pollutant to coincidence by carrying out premixing compression autohesion fire combustion. Moreover, 
jump-spark-ignition combustion to which premixing compression autohesion fire combustion flies and lights a spark on difficult 
super-low load conditions at gaseous mixture is performed, adding hydrogen gas to gaseous mixture with the engine 10 of this 
example at this time — a pole — combustion of thin gaseous mixture was enabled and this has realized improvement in fuel 
consumption effectiveness, and discharge reduction of an atmospheric pollutant also in super-low load conditions. Moreover, since the 
usual jump-spark-ignition combustion is performed on a pole heavy load and quantity rotation conditions, it is possible to output 
power big enough. 
[0108] 

Of course, it is necessary to supply to an engine the hydrogen gas used on super-low load conditions or heavy load conditions by a 
certain approach, filling up the high pressure tank with such hydrogen gas, and having supplied from the high pressure tank — if — the 
problem on the loading tooth space of a tank, or insurance — the room of amelioration is further needed at various points, such as a 
supplement of hydrogen gas. However, in this example, as explained using drawing 1 , using the hydrogen gas generator 200, an 
organic hydrate is decomposed and hydrogen gas is generated. For this reason, it is possible for points, such as a problem on a loading 
tooth space or insurance and a supplement of a raw material, to be improved, and to constitute the high engine system of practicality. 
Below, this reason is explained. 
[0109] 
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First, the hydrogen gas generator 200 of this example decomposes an organic hydrate, and is generating hydrogen gas. If it carries out 
like this, since a lot of hydrogen gas can be generated from the organic hydrate of few volume, the whole equipment can be 
miniaturized. For example, it is one mol when a decalin is used as an organic hydrate. A decalin to five mols Hydrogen occurs. And a 
decalin can generate very a lot of hydrogen gas from very a small amount of decalin from being a liquid to hydrogen gas being a gas. * 
For this reason, the hydrogen gas generator 200 of this example can miniaturize equipment compared with the approach of filling up a 
high pressure, tank with hydrogen gas, and does not need the big tooth space for loading. 
[0110] 

Moreover, to decompose an organic hydrate and to generate hydrogen gas, then hydrogen gas can be used as a system safe for whether 
you are Haruka compared with the case where a high pressure tank is filled up. That is, when a high pressure tank is filled up with 
hydrogen gas, risk of hydrogen gas beginning to leak hangs around. For example, if slack occurs into the connection part of piping 
under the effect of vibration of an engine etc., gas leakage will arise from there. Especially hydrogen gas has a small molecule and has 
a possibility that having loosened slightly may also be connected with gas leakage. As mentioned above, it is dangerous if such gas 
leakage produces hydrogen gas, since the ignition range is wide. 
[0111] 

On the other hand, when decomposing an organic hydrate like this example and generating hydrogen gas, the part which serves as high 
pressure like a high pressure tank does not exist. And though an organic hydrate has a large molecule for whether your being Haruka 
compared with hydrogen gas and the connection part of piping etc. loosens slightly, this does not necessarily lead to leakage 
immediately. Even when the metaphor organic hydrate has moreover leaked, hydrogen gas is not necessarily generated immediately. 
For example, hydrogen gas will not be generated if it is not under an elevated temperature 250 degrees C or more in the case of a 
decalin. Furthermore, even if it compares and is heated by a certain hot surface, if a catalyst does not exist, hydrogen gas is not 
generated rapidly. Thus, in this example, since an organic hydrate is decomposed and hydrogen gas is generated, compared with the 
case where a high pressure tank is filled up with hydrogen gas, safety is improved greatly. 
[0112] 

Moreover, by the approach of decomposing an organic hydrate and generating hydrogen gas, there is also an advantage that a 
supplement of a raw material is easy. That is, since an organic hydrate is a liquid, it can divert the social amenities for gasolines (the 
so-called infrastructure) as it is. For example, although some gas tanks are usually established in the gas station, if the organic hydrate 
is put into one of tanks [ them ], it will become possible to fill up an organic hydrate in a gas station. 
[0113] 

Of course, since the by-product other than hydrogen gas arises when an organic hydrate is decomposed and hydrogen gas is generated, 
processing of this by-product is needed. However, since hydrogen gas is only added at the time of super-low load conditions and 
heavy load conditions as mentioned above, there are not so many yields of a by-product. Namely, that the hydrogen gas of pole small 
quantity should just be added at the time of super-low load conditions since there is little fuel consumption itself, since hydrogen gas is 
only added as charcoal at the time of heavy load conditions, this should just also add the hydrogen gas of few daily doses. Thus, in this 
example, since there are never many additions of hydrogen gas, its yields of by-products, such as naphthalene, are also few. 
[0114] 

Moreover, since the by-product produced in case hydrogen gas is generated is a hydrocarbon, it is adding to a gasoline and burning it 
and it is possible to process this. For example, although naphthalene occurs as a by-product when a decalin is used as an organic 
hydrate, naphthalene can be burned with a gasoline. In addition, since the octane value is usually higher than a gasoline, if the by- 
product of organic hydrates, such as naphthalene, is burned with a gasoline, a knock is controlled and it can also improve an engine 
performance by this. Furthermore, when carrying out premixing compression autohesion fire combustion, it becomes easy to knock so 
that a load becomes high, as mentioned above, but if by-products, such as naphthalene, are added to the gasoline, it will become 
possible to control a knock. 
[0115] 

A-4. Modification : 

Various kinds of modifications exist in the 1st example mentioned above. Below, these modifications are explained briefly. 
[0116] 

(1) The 1st modification : 

The 1st example mentioned above explained the naphthalene injection valve 19 as what is prepared in the inhalation-of-air path 12. On 
the other hand, as shown in drawing 13 , it is good also as injecting naphthalene directly into a combustion chamber from the 
naphthalene injection valve 19. Naphthalene has the property which will be solidified if temperature falls, in order to avoid 
solidification, the naphthalene heater 218 is used and naphthalene is warmed (refer to drawing 1 ). However, if naphthalene is injected 
directly into a combustion chamber, there is an advantage that there is no possibility of naphthalene being cooled, solidifying in the 
inhalation-of-air path 12, and depositing on the upstream of an intake valve 132. 
[0117] 

But since it can inject by the low pressure compared with the case where it injects to a combustion chamber when injecting 
naphthalene in the inhalation-of-air path 12, the advantage that an injection system can be considered as a simple configuration is 
acquired. 
[0118] 

(2) The 2nd modification : 

In the various examples mentioned above, by injecting and burning naphthalene from the naphthalene injection valve 19 in the 
inhalation-of-air path 12 or a combustion chamber explained as what processes naphthalene. However, it is good also as melting 
naphthalene to a gasoline. For example, as shown in drawing 14 , it is good also as supplying predetermined daily dose [ every ] 
naphthalene to the gas tank 220 in which the gasoline is stored. Since it can inject like [ since naphthalene melts into a gasoline / if this 
gasoline is fed to a fuel injection valve 1 5 with a fuel pump 222 ] the case where the usual gasoline is injected, naphthalene can be 
processed simple. 
[0119] 

Or it is good also as forming separately the tank for melting naphthalene rather than supplying direct naphthalene and melting it to a 
gas tank 220. Drawing 15 is an explanatory view which illustrates the configuration which has a tank for melting such naphthalene. 
The gasoline in a gas tank 220 is pumped up with a pump 224, the tank 226 for mixing is supplied, and naphthalene is supplied to this 
tank 226 for mixing, and is melted by the gasoline. A fuel pump 222 feeds the gasoline into which naphthalene melted to a fuel 
injection valve 1 5. If a gasoline is fed by the fuel injection valve 15 from a fuel pump 222, the gasoline of the part will be pumped up 
from a gas tank 220, and will be filled up. Moreover, naphthalene is supplied only for the daily dose corresponding to the gasoline 
filled up in this way to the tank 226 for mixing. 
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[0120] 

Since the amount of gasolines of the tank 226 for mixing is kept constant even when carrying out like this, and a gasoline is filled up 
and the amount of gasolines in a gas tank 220 is changed sharply, it is possible to be able to keep constant the concentration of the 
naphthalene which is dissolving in the gasoline, consequently to stabilize the combustion condition of gaseous mixture. 
[0121] 

B. The 2nd example : 

In the 1st example mentioned above, the gaseous mixture containing hydrogen gas is lit by flying a spark from an ignition plug 136. 
However, since hydrogen gas has the property to be easy to carry out heat surface ignition, this property can be used and gaseous 
mixture can also be burned as follows. 
[0122] 

Drawing 16 is the sectional view showing the structure of the engine 1 00 as the 2nd example. It differs greatly in that the glow plug 
1 38 is formed instead of the ignition plug 136 to the 1st example mentioned above. A glow plug 138 is a kind of ceramic heater, and 
can heat the front face for the point formed with the ceramics to an elevated temperature by supplying power. 
[0123] 

In the 1st example, as mentioned above using drawing 1 1 , the time the hydrogen gas which injected and injected hydrogen gas 
towards the crevice 143 formed in the piston-top surface reached near the ignition plug 136 was chosen at its own discretion, and the 
spark was flown and was lit. On the other hand, in the 2nd example, as the glow plug 138 is heated beforehand and it is shown in 
drawing 16 , hydrogen gas is injected directly toward a glow plug 138 from the hydrogen injection valve 14. It is easy to carry out heat 
surface ignition of the hydrogen gas, and since the ignition range is wide as moreover mentioned above, it can be made to light easily 
by making the heating front face at the tip of a glow plug 138 contact. 
[0124] 

Since the hydrogen gas injected in the 2nd example to having flown the spark from the ignition plug to suitable timing according to the 
timing which injected hydrogen gas in the 1st example will be lit if it contacts at the tip of a glow plug 138, it becomes possible to be 
able to make it light certainly* as a result to burn gaseous mixture of it certainly. 
[0125] 

Or it is good also as carrying out heat surface ignition of the hydrogen gas by replacing with a glow plug 138, embedding the 
accumulation member at the top face of a piston, and using the front face of this accumulation member as a heating front face. 
Drawing 17 is the sectional view showing the structure of the engine 100 of such a modification. 
[0126] 

In the modification, a part of piston-top surface is formed of the accumulation member 150. In this modification, this accumulation 
member 1 50 is formed in the piston 144 with the ****** rare ** titanium alloy. In the engine 10 of such a modification, hydrogen gas 
is injected toward the accumulation member 150 of a piston-top surface from the hydrogen injection valve 14 instead of flying a spark 
with an ignition plug 1 36 at the time of heavy load conditions. Since the accumulation member 150 is exposed to the gaseous mixture 
which burns in a combustion chamber, it stores heat of combustion and has become an elevated temperature. Therefore, if hydrogen 
gas is injected toward this accumulation member 150, hydrogen gas can carry out heat surface ignition, and compression autohesion 
fire of the gaseous mixture of a combustion chamber can be carried out. 
[0127] 

Also in the engine 10 of such a modification, if hydrogen gas is turned to the accumulation member 150 and injected, since hydrogen 
gas can be lit certainly [ always ], it becomes possible to carry out compression autohesion fire of the gaseous mixture of a gasoline 
and naphthalene certainly. 
[0128] 

As mentioned above, although various kinds of examples have been explained, this invention is not restricted to the example of all 
above, and can be carried out in various modes in the range which does not deviate from the summary. 
[Brief Description of the Drawings] 

[Drawing I] It is the explanatory view having shown notionally the structure of the engine which applied the premixing compression 
autohesion fire combustion system. 

[Drawing 2] It is the explanatory view showing the structure of the combustion chamber of an engine notionally in the 1 st example. 
[Drawing 3] It is the flow chart which shows the flow of an engine operation control routine. 

[Drawing 4] It is the explanatory view having shown notionally signs that the engine suitable control approach was set up, according 
to the combination of an engine speed and a target output torque. 

[Drawing 5] It is the explanatory view having shown notionally signs that each map was memorized, according to various kinds of 
service conditions. 

[Drawing 6] In super-low load conditions, it is the explanatory view having shown the injection timing of various fuels, valve timing, 
and ignition timing. 

[Drawing 7] In low loading conditions, it is the explanatory view having shown the injection timing of various fuels, and valve timing. 

[Drawing 8] It is the explanatory view having shown notionally signs that carried out compression autohesion fire of the gaseous 
mixture, and it was burned in low loading conditions. 

[Drawing 9] In heavy load conditions, it is the explanatory view having shown the injection timing of various fuels, valve timing, and 
ignition timing. 

[Drawing 10] It is the explanatory view having shown notionally signs that the gaseous mixture containing hydrogen gas burned and 
surrounding gaseous mixture was compressed. 

[Drawing 1 1] It is the explanatory view having shown notionally signs that carried out compression autohesion fire of the gaseous 
mixture, and it was burned in heavy load conditions. 

[Drawing 12] In a pole heavy load and quantity rotation conditions, it is the explanatory view having shown the injection timing of 
various fuels, valve timing, and ignition timing. 

[Drawing 13] It is the sectional view having shown notionally the structure of the engine in the 1st modification of the 1 st example. 
[Drawing 14] In the 2nd modification of the 3 st example, it is the explanatory view having shown notionally the structure for adding 
naphthalene to a gas tank. 

[Drawing 15] In the 2nd modification of the 1 st example, it is the explanatory view having shown notionally the structure for mixing 
naphthalene to a gasoline using the tank for mixing. 

[Drawing 16] It is the explanatory view showing notionally the structure of the combustion chamber of the engine in the 2nd example. 
[Drawing 17] It is the explanatory view showing notionally the structure of the combustion chamber of the engine in the modification 
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of the 2nd example. 
[Description of Notations] 
1 0 - Engine 

1 2 ~ Inhalation-of-air path 

14 — Hydrogen injection valve 

15 — Fuel injection valve 

1 6 — Flue way 

1 9 — Naphthalene injection valve 

20 — Air cleaner 
22 - Throttle valve 
24 - Electric actuator 
26 - Catalyst 

30 - ECU 

32 — Crank angle sensor 

34 — Accelerator opening sensor 

1 00 — Engine 

130 - Cylinder head 

132 -Intake valve 

1 34 — Exhaust air bulb 

136 - Ignition plug 

138 - Glow plug 

1 40 - Cylinder block 

142 - Cylinder 

1 43 — Crevice 

144 - Piston 

1 46 - Connecting rod 

148 - Crankshaft 

1 50 — Accumulation member 

1 62, 1 64 — Electric actuator 

200 — Hydrogen gas generator 

202 - Raw material tank 

204 - Raw material pump 

206 — Dehydrogenation machine 

208 - Catalyst heater 

210 — Hydrogen separation container 

212 - Hydrogen tank 

214 - Naphthalene tank 

216 — Pressure sensor 

218 - Naphthalene heater 

220 - Gas tank 

222 - Fuel pump 

224 - Pump 

226 — Tank for mixing 



[Translation done.] 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view having shown notionally the structure of the engine which applied the premixing compression 
autohesion fire combustion system. 

[Drawing 2] It is the explanatory view showing the structure of the combustion chamber of an engine notionally in the 1st example. 
[Drawing 3] It is the flow chart which shows the flow of an engine operation control routine. 

[Drawing 4] It is the explanatory view having shown notionally signs that the engine suitable control approach was set up, according 
to the combination of an engine speed and a target output torque. 

Prawing 5] It is the explanatory view having shown notionally signs that each map was memorized, according to various kinds of 
service conditions. 

[Drawing 6] In super-low load conditions, it is the explanatory view having shown the injection timing of various fuels, valve timing, 
and ignition timing. 

Prawing 7] In low loading conditions, it is the explanatory view having shown the injection timing of various fuels, and valve timing. 

Prawing 8] It is the explanatory view having shown notionally signs that carried out compression autohesion fire of the gaseous 
mixture, and it was burned in low loading conditions. 

prawing 9] In heavy load conditions, it is the explanatory view having shown the injection timing of various fuels, valve timing, and 
ignition riming. 

[Drawing 10] It is the explanatory view having shown notionally signs that the gaseous mixture containing hydrogen gas burned and 
surrounding gaseous mixture was compressed. 

Prawing 1 1] It is the explanatory view having shown notionally signs that carried out compression autohesion fire of the gaseous 
mixture, and it was burned in heavy load conditions. 

Prawing 12] In a pole heavy load and quantity rotation conditions, it is the explanatory view having shown the injection timing of 
various fuels, valve timing, and ignition timing. 

prawing 13] It is the sectional view having shown notionally the structure of the engine in the 1st modification of the 1st example. 
Prawing 14] In the 2nd modification of the 1 st example, it is the explanatory view having shown notionally the structure for adding 
naphthalene to a gas tank. 

Prawing 15] In the 2nd modification of the 1st example, it is the explanatory view having shown notionally the structure for mixing 
naphthalene to a gasoline using the tank for mixing. 

prawing 16] It is the explanatory view showing notionally the structure of the combustion chamber of the engine in the 2nd example. 
Prawing 17] It is the explanatory view showing notionally the structure of the combustion chamber of the engine in the modification 
of the 2nd example, 
pescription of Notations] 
1 0 — Engine 

12 — Inhalation-of-air path 

14 — Hydrogen injection valve 

15 — Fuel injection valve 

1 6 — Flueway 

19 - Naphthalene injection valve 

20 — Air cleaner 
22 -- Throttle valve 
24 — Electric actuator 
26 - Catalyst 

30 ~ ECU 

32 - Crank angle sensor 
34 — Accelerator opening sensor 
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130 
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- Glow plug 
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- Cylinder block 


142 


- Cylinder 
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144 


- Piston 
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— Connecting rod 


148 
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162,164 — Electric actuator 
200 - Hydrogen gas generator 
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202 - Raw material tank 

204 — Raw material pump 

206 — Dehydrogenation machine 

208 - Catalyst heater 

210 — Hydrogen separation container 

212 - Hydrogen tank 

2 1 4 — Naphthalene tank 

216 — Pressure sensor 

21 8 — Naphthalene heater 

220 - Gas tank 

222 — Fuel pump 

224 - Pump 

226 - Tank for mixing 
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[Drawing 3 ] 
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[Drawing 41 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 13] 




[Drawing 14] 
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row, **#*o»i»c^ft(co^Tf4 + #ft#ita>£;h,T:fcbi I , rtlllifti Lttt 
1&f&. SSo^iissjhtv^. i-ftfe*>, UifcgiUTi&fcLfc. 
<D X {4 , « ft § fc ft A # * * ^ - x *s £> £ £ ft 5 fcT ft X ft < % tfxMtitea\z.MLX 
££±o*,£a»& + #ftElt£fTfrftttixtfftfc-r\ MIC *m ii * <D ffi 3fe # y y v <0 
4 ? I- l± ^ M X 14 ft ^ ft if <7> IS H it # ft L % rtilii^i LTIfctti:, H ffl +4 o IS 

[ 0 0 0 9] 
[0010] 

[«H*r*P*i-afcftro^ia:*5j:tf^-rof^ffl • * ] 

±a!cosiffi<o'>ft< tt — sus:#fti-5fcft % * & w <d ft mmm it (o ffi i& & & m l ft * 
-r ft fc> *> , 

IE ?! ft JE If $Hff IC 4 SEffi-Cfi g #A Lft ^ #J "C «l £• LfcH 1 roi^U' , 50 
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Hi IE S& 2 C0S-£ft£^£££^TirtJfE3ll JBE « LlSAlclb L 5 < , R ft 

[0011] 

um&nmmmffi\z £ zizmxits mxL?j:\,^m&xm& Ltz$g 1 co ii ft £ , fiiit 
rtic^fifei-ssjii oigh 

WIES8^Si4-fc*#^^SrlWIE*»«|Srt^i««ti-5 " £ \c i 0 % * It # * i: £ ft i as jg 

ftft 15 ft 2 cD^-a-^SrS^^-yrTMlE^ 1 <D«£-*l*j£«|LS»*fc:Slb L & -5 < , S£ ft 
2 Oit^l:,fi^t5^4 (DJlUt 

x. £ r. t & ® if t -t 5 „ 20 
[0012] 

it-eiiit ^Lft^i^-pif y y ^ta«iass*Lfc»i © a ft » & $s « ft rt m ^ 

fife i" 5. ftv*T». BEj»JSft»lc*3H3!f^«r{fc|&i-aifclcJ:!9, K«SttSrtro — WofiB«{c 

ft 2 <Dm-t%^m^,-r s . **#;*i±#«/w ku- h^^nftsiiiaot^tjt 

[0013] 

# * # H *> K i * * 1- 5 - £ tt ft ^ . co - * T? ?X Si # * ft s A * ic <t 5 & £ in m X f 5 
14 S€ Sr W L T ^ -5 * , ft 2 <D M. # ft * * -f 5 r. t X m m as M *& $ . a> A> £ $S fc £ 
oTSRl 0«*ft*E«U S t^icit, L*5 r i: iS-Ct 5„ r 5 tiiii, ft 2 CO *g ft 

ii^^c-t-sBSsasr#j«ii-s - i: -e . ft i <Dm.<£n*wrM<v&fmi,z.$mx£itz> r t as £ 

**4-ii<> ffi-g-ft4rJE*ilS«^$-tir^^t>3i|c-t-5ri:^nI^t^5= B fcffl \z It '& 
£ n £ * ft ?5 & % « co # ffi * :fc J; f4 ^ # * £ 11^ 

ft T -5 0 ft o t , r 5 LTrtMilliaroilgftttiifflbb-f a^fi*E«lf ^c*-&«is 

<b « K 1" £ r <t as t- # ft li\ *ft«Sfe«5ltro#m*teJ:U««S*ffflf»a:*J;»?-Jl»'>Sii- 40 

5 r t as pj m t % o t » * u\ 

[0014] 

^ ^ ^ ft lc p* I* +- 5 7.K Pit # * li , ffA-f h'l"- bSr^SftSrt 

t v -s o p m tt m a h: m. m -t 5 as , r 9 Lt7k$^^45i4$*titf, *?it#*£5§££ 

it 5 a6 Id ± £ /«£ * ^ - * & & s t * "f , * , ^^«iH^^(c^LTt^±ttasBi<, 

& m fife -r 5 r i as pj m t K z> o sd ^ x , m tb x & & <d ?k m # * & mm z it tz ti x* , m 

10rI i ^ftSrJE«|LTe#iA:lcSibLJ64r < i:aSpTt6T-fot9, «eoT«S«SrtfcP»it-t-5 

* Hf ^ ^ 14 , m 'X ^£ * 'h PS <D ft a X i v> . r CO * , **#*tf>IS*i|-i:ft33rttl<'W 
Ki/-f-tIi>4^tT'Sd50t\ :Ufc,y^t, * ffl W A v- x y A S: t# fife -f 50 
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5 r. fc #t? # 5 . 

[0015] 

r5Lfcrtj!IR«H:fcJ:tfWJ«l;frife{;i:fcVN-ctt, ti^^ Ki^- h t Ltf* p v ( t 2 ' # t- 
[001 61 

T % V >- itmfcX* h <0 . L^tx^yvimol ^ <b 5 m o 1 ??7kii#'*ft3g:££-tt 

tK m # * ft % £ $ * 5 fc fr\z ± # * ^. ^ - * ft- S L ft ^ © T? » * L <^ „ * fc > 7 

* V > * ft ffi ^ X 7k m * * ?£ ± £ it Z %k \z m ± J&M k LT 4 C 5 t 7 ^ u y li, ifc «j 

[001 7 ] 

t'* y yft-#fl?LT*3ii:#*ft-3§££-£5|g||ci4, ip fRv j£ # T "C t 2 ' # !i y fc ft* g£ fc ft- Jg £4 
£ it 5 r fc LTUl\ r 5 tHtf, ^ * y > ft ii tc # fl? L T * ?H # * ft £ £ -fr 

* r fc a* pt ti -e fc s . 

[001 8 ] 

f*y>Sr»»Lt**#^Sr?8 4S-fr5t» IiJ£/£#ifcLTi-:7*yy#£i:5;6$ v r 
oT£Df-#Ht*i!f3Ht:-£-^ ; ft;tfy y y fc t fc ltu^. 

[0019] 

7k # fc fc i> \z 91 £. fit to t LtttSt?^ y y ft fc* O £HL 7k iii <£>ib 4£i 14 , U V V 

5©t»lx-fc5 e S , -r y 9 u y ft fc* <n> z 5 l fc m £. & m 14 a v y y \z it -< t * 9 9 

> m t* ffi "T* , # y y vt fc fc K jfc -fr , / v 9 <D&±&mm Ltrtlilrotttl?: 
[ 0 0 2 0 ] 

7k3f;tf;*ft:^££l£5|^wiiJdfc;5K^fc LT±Cf;t7^wy(i > aRttMrtlciSK***-*-*, 

rfcfcu-cfciv^ ^ y * y y 14 s a* is < ft 5 t @ <t i- & « # & s ^ , mmmftizm 

IfWU^hlf, ^^u^&ttllfcjBttSrtfcefcil&L, SfJlEfiSlozll^ftfcfcfcfc^ 
[ 0 0 2 1 ] 

fc<5VM4^-y*yyft, SflfEB^^(^)5SAi-5^^^lrBt#tL, t*£*lfcfcfc 

{cSEA-fsstricttag^Epic^-^^ uv^Rftst-r^. c i fc -r n ti , « # je 73 ft £ ts if « * -r 
i tt7^ yy^ififtsr m %t m & tat m i> <d t z z, t # *i mx- &> 

5 = 

[ 0 0 2 2 ] 

SE x *tria*B<*a[i*j{ii«i**ix5*fyy>'Sr*jtT43<^fyj;>5S»^, ffj te -y- y * y 
y^^MtSiti Ltti^. t7 ? yyii^/y y y|;S«t5<^T\ r 5 i" tt if -r y 
? i^ySr^y D yt i tl:«iffiSrtli«titt5r {Sot, -y- y * ^ ^ ft fg 1 

Oi!l^ftjc1B!ffi{c:^JjpLT^^$-li:-5wfc^"5r«6fc^5WT*»^b^ 0 
[ 0 0 2 3 ] 

t7*uyS:|Ri©S^fti:jSJint5r5Ufc*ftT?i±, t7 ^ yylriiPt 5 t 
BO'>4< i: i-ft-?, !2Ei-y*^yfty«1-5rfcfcLTfc4^ 0 -y- y * v y !3 rfi S ^ 
(6< ft* fca ft; -t-Sttflt a* : 5 Ltt7?yy^iSiLt^h,if 1 -y-y^v-y 

[ 0 0 2 4 ] 

«s me m. rt 1- 7k * ?y * s- « #1 -r 5 r 5 l fc «s w n ic *» ^ r 14 N & «r « s rt 1- ■» #t $ *l 5 * 
^x, w fE w m * ■< f \s- h (oftma&Mffl-r z> z. k k Ltfci^. 
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1 0 0 2 5 ] 

. m X. If , * m ® & ft (D E. t) & T I, tz m & ft m ^ 4 F ^ - b (D ft M A Z m L . iS* I- tK 
[ 0 0 2 6 ] 

fc 5 v M4 CL 5 L 7t 1*1 j$ $ Fsi *5 ^ T J4 , ttl*J*&*KBH#S5£$i*-S'«#5#bA'* ffl L 

a--e«£-Lfc»3<z5«£-*4: N mttmmmft\ztei$.irz 0 sit, * m # * o »g t* 10 

ttttifcLTMl&a^rojtt^fco^fifcttfrtofci^. :ni:ffot, f£ Jfl 2 w jiS £ fid *t -r 5 
* <b {* lb i" 5 0 * t T s HirfE«£-*Lffi««flM;:J:»}> |fflE^3(75^^^5rffijiLTS# 
* £ it 3 r <>: t LTt ±l\ 
[ 0 0 2 7 ] 

;f?I^j:^ii;|f^Jt5;HSft5„ fifot, ill © M Mi: 

^5(D-C»ilT*fc-5 0 20 
[ 0 0 2 8 ] 

r 5 LtrtiiBacts^t, S * h ^ *s JE K * $ <^ » ^ » i" to *> , WSE»io«ffl«t 
•9 t./J^^^^f^<75Sg2coBa-fit<t l 5 . R » # Iwu * # ,jx £ 1,% » k i± , itetf>J:5l::LTiB-S- 
«ti«S*5:i:tLTtJ:v^. -f to *> . iWfeigiwa^-MJ: 9 t#yy 

[ 0 0 2 9 ] 

A ffif # ffi fl* l£ <ft < 45tfi#«S:ff«UTif*S*i< i 5 O T , r tf> ^ & # T? 14 
^at^ALTlSJ*5:t*»S L^„ toH, r5Lfc*§-£-f4Zg-a-«v£/E*§i* 30 

'> -t 5 t <^ b * V y hit t# h ix * < * o T b * o . L 2» L , zk X # * 14 * $S IS # 

A, K JK © T? , JiS^^JCTK^^f^ilr^JPi-^rirT-, ifllSolftTe^l^g5:i| 

. ^^??^tif roiint^ii^$*5 r i: at si m t & z> <d h & m -c &> 5 . 

[ 0 0 3 0 ] 

5 L 7t f*j mmm I- *3 T 14 , fcfcfcILfce3ftlwi'*as*:#i^»£-, -T * to *> , in 

*i=t>. * 1- » «ii^i:#y y >t^«it©iiii^^^r^L, r m fa m & ic 

[ 0 0 3 1 ] 

l^«il8^MtSS* K ;u * ^ * # ^ f4 % ±Z KWit) & iiit) L4itJili4 5)4^0T? 
. * 1t , 31 ?! ^ li S ,B Id « * L , loif^^tltttilt^?), rt^lSHflSrfU^Ie] 
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[0 0 3 2 ] 

fc5vw4, ±5zE L fc. rt Ml ic » Bfrj£i&gSA±tc:ijq||& $ frit fln *fc * B5 £ R it x- 

[ 0 0 3 3 ] 
[ 0 0 3 4 ] 

15 IfcJDSlSIt Ltli/D-7'7^l:ffl^5:iiLttIV^ ? a — 7 7 , v» 10 
[ 0 0 3 5 ] 

tVx h v 3j S (c g j$ g|3 fcf £ fg; St T & # , rrol^m^Stffi&iDfMffiirLT 
fij ffl i- 5 r t t>r*# s„ f ^ l> >• * B ii , «S*^rtTroift^«i©«s«iic»i$nTv^2.o3T 
» t° * H v « B lc g f& ^ & R it T is It I4\ JfcffiN&a'tfflitffitt 1=1 ffi ffi Ic *p m * 

ffi £ fi£ 1" 5 w «t # pj tB t» 5 . 
[ 0 0 3 6 ] 

Ml- 14 . flfrlEf^h^tfDSiBlcDflWSrKtfCSa*, rOQflgB^[Sj*><jT7Klg^^Srifi#ti- 20 
Swi:-eWIESR2 0jft-frfllSrJgj*i-5ri: i: U, Bfl « 0) '> fc < £ — SlSSrrroSJJfcgBt* 

[ 0 0 3 7 ] 
[ 0 0 3 8 ] 

*&w<D&m - & v z>itib\z ^ * m ^ ic ^ o r , # is 91 n m m k 

■Ol^TKH-T 5. 30 
A . ft 1 H ft #1 : 

a - 1 . m. m m at : 

A - 2 . J. V v 5 >• f&J $p <75 % g : 
A - 3 . ^ % flXj #P tf> ft £ : 

a - 4 . mmm : 

B . ft 2 H ft 01J : 
[ 0 0 3 9 ] 
A . ft 1 H J£ 04 : 

a - 1 . mmmfc ■. 

® 1 14 . ft 1 n ss 0>i © i > i? ^ 1 0 *t it * « * ft k * l k w hi -e *> -5 . ft 1 * m to <o 40 

a: >• v= >- 1 0 14, R ft •ffiffi*»»«#|E»O4o©?Te*»03gL*iSe>*»«|^rt-t?i!S^ 
»Sr»ft I t I: ±oTft*Sra*t5 4 t-< ?/u*©x>^yTfc5 c Hi lc ^ -f 

«t 5 I- 31 > v? > 1 0 14 , > U V ? **. y K 1 3 OfciOt-^yy^yn y ? 1 4 0 ft if fa <b 

is ^ as e 2 0 0 & ¥ t>* hm-fc ht^j, ft , lyy^^^i o oi±, nt st & ^ 1- fc 

[ 0 0 4 0 ] 

SB lc -> y > ^* — 5/ K 1 3 0 tfi la 3* fa It h ti fz m 3£ i: 4 o T 3 „ v- y >• y ^ d y ^ 1 4 0 

(75 (C (4 , Fit8)M<D'>])>ifl4 2fa&lr)-L>txXiS'0. ;©•>!) y^i 4 2©rt8r^f 50 
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* h > 1 4 4 #±T y V * 1 4 2 t h > 1 44 <t ~> y >- ^ y K 1 3 
[ 0 0 4 1 ] 

f ^ h > 1 4 4 14 , =^^^^>-^ny K 1 4 6Srjt-LT?7>?->-r7 h 1 4 8 

£ tl T & 9 , f h > 1 4 4 (4 ^ 7>"^->-V7 h 1 4 8 <£> m Id £ l 4 

[ 0 0 4 2 ] 

y ^ ^ ^ y K 1 3 0 (c 14 , *»Sl:»A«gft|r»9 An5fcft©RftaKl 2 & ft 

■f 5 * © £N * il SS 1 64^#8«SKT^5. * 7t . y V ^ — y K 1 3 0 IC 14 . ft 10 
/< yv- y 1 3 2t#»^<*^l 3 4 t # K ft n T V> 5 „ 3 2 *3 4 TfW ft '< ^ 

y 1 3 4 14 , ^tlf tllCliiT^ f ai-^ l 6 2, 1 64lC4oTf|ZKj$tl5o H lb T 

1 e 2, 1 6 4 14, t°^ym*t£t*(Dnmm*$:M%cmm^Tmj&£hT£> 
9 , wijaznznmicizcxMsbxmmizmM-j-z-t^i:*), k ft /< yu ^ 1 32, # ft 

y< yu :/ 1 3 4Sr|SHt5;i:^-Cf 5. UttT^^a.^-^ l 6 2, 1 6 4 (4, ^if5 

EcuB«*oTt, WJD^nsmjaEicjc&cT^^^yu^i 3 2 *s 4 v # ft /< /u y l 3 4 

* « ft 1- a r t 1: i 19 v ftftiKi 2 & 4 1>- 1£ ft a s§ 1 6 * m bb i- a . 

[ 0 0 4 3 ] 

K^IK 1 2«5±«EflfltCliaiT^y— ^2 0*S|5t»te»iXTj35. i7H~ t" 2 0 Id 14 £ 

l7:? y-^2 0^iiii-r?,|^|C7^/U^T*^^^l»±$^^m, ^$E^f*IldPj&A$;}X-5 
o * tL , ft St a SS 1 2 Id {4 , y h/u#2 2iSR(te)ftT*5D, ®BlT^ i 9 1 =.3i-^2 

4&HLT^n 7 K/U#2 2 fcaW4i« IC«|pt 5 r i Tf, &*SI^I*)tdP£A£tl3£ 
ft ft Sr M * i" a £ t *Sff 5 . 

[ 0 0 4 4 ] 

-> ]} K 1 3 0 Id (4 % *» * # # 1 5*5«fcU<***«#l 4*SRltbnTV^. * 

?t , kmiss i 2 icii, t7?i/^«i»#i 9 iSRit bftt^i. 7kmmm# 1 4 it , * 

3?#*3g£=!£e2 0 oa» & ttT««Srt Id **j!f;*&**ti-.5 0 *R «■ 

«W# 1 5 IJ, M ^ \^ M n > 7 b K m £ H fc y V > & M &tM ft lz m %i -t z 0 * 

^^^f 4S 1 2 0 0 (7? s¥ fcfflld O T 14 & i£ i~ £ c 9 14, 7k Hi # * |g 30 

[ 0 0 4 5 ] 

J# ft a l 6 co T fittld (4 , #N«l^f^Jc:^*^a*ft^Jte(|feKS:}^fti-5feftroft6SiiE2 6*s 
R ft T S . r. 5 L T # ft a 8£ Id ftfe 8£ 2 6 £ 12 tt T *3 It 14 , # ft ii * * Id « *» lc £ 4 
ftSTcft^SfeifefCk^^fd^ffc-rsd; t it m t 45. 

[ 0 0 4 6 ] 

ivyy^frl 0 0©lf^li, h ( W T , ECU) 3 OtiotSl 

iP^fttV^. IICECU3 0IJ, *I#^S4gt2 0 0©a»tfTj o E C U 3 0 40 
, C P U ^ , RAM, ROM, A/DSE*ff , D / A ^ & li? ^ ft if £ y< * *B S Id 
LT$f/*&ft/tjl*PO^'-<;5'n=i>fc' 3 .— ECU3 0I4, iy^y|HgISN 

e 9 a c Sr*W t, Z jl <b lw 1 l> T X n 5- h ;U# 2 2 * 1 §J4 §Sg IC 

*JWt5. IV ^VilEiilN e 14, ?7^^v'i'7hl48W*ffllC^ltfc77V^ 
Atyf3 2l;iot^tUt5:N!t?t5. T * ir yu M g 0 a c 14 , T * ir yP *f yU Id 
nt7^ t;wMf t 3 4 Id 4 o T #1 tfj.-*- Sri^f^. E C U 3 0 I i , * i 

* ** # 1 4 ^ , m n * ft # 1 5, ^,A7'7^*l 3 6, t7#uy*lt#l 9 ft if £ IE » 1" 
5 <H » t fT ? o 
[ 0 0 4 7 ] 

*ma *?££.mm 2 o o 14 , x<Dmw t * z^m^** k u - h&j&TkssEjfcs-a-s 50 
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: H:J:oT*f #x?;%t^5 0 * * ifi WTM4 . t«l/W Kv- h t LTfiP^ ( 

[ 0 0 4 8 ] 

*H;fe1?!l07k3f#*SS±£i«2 0 OOiii:oVNtR9it5. *iii#*Sg£SE«2 o 0(i 
, ^Wi^ ^ b' U— Y *W X. Z> W-Pr t > t 2 0 2 J© !)S|- * > ? 2 0 2 fabmm^j K U — 
h £ & ^ ± (f S >- 7" 2 0 4 £ v if^nfctl^Y Ki/- hSrJIttzKSfSJSS^Stt 

i^SC«l 2 0 6 Bi7R*R£fcte:bft 5 ft 5ftfc«t fc - * 2 0 8 £ s fltt 7k if? R 

& « 2 0 6a»P>$Nffi3;ftfc;!k*#**K**EJS©I']±fifc'» (*5Ut«t?lit7* i/y) 
tZftffi-tZfrm#M®&2 1 0 i: , £ l£1Z7km # * *W %-X & < * *s ? 2 l 2 10 

t > ffl±J5£li©t 7 ? uy$:fx.t*J<t7^i'y^y?2l4i: > -)-7*\si/#s9 2 
1 4*»e>-*-7*U>Pt*t#l 9 ic*^f5raict7^ ^y^iftLt ? r t ^litj 
fcft, iiSS^^-LT^-^^uvSr^ft^^^^l/^t — ^2 1 8 ft if ;5> ib t» fig £ *i T 5 

o 

[ 0 0 4 9 ] 

C 10 H 18 C 10 H 8 + 5H 2 

[ 0 0 5 0 ] 

7km ? 2 1 2(dliiE73ir>'-+h2 1 6 1fi R It 6 tl X $5 <0 » rni-i-oT^iU^^tfc^^ 

:?ftiEfiECU3 0ICl±j7j£tL5 o T>-7^U>-^^i?2 14i-(i, ^VT 1 ^ t'OjDEtS 

* v ■7--7Z\'l'5ls?2 1 4 tt7^ i/y©iStS:tWt5t yf^gltPi^Tfe 
9 , t7 ^ uyroliiASfFSt^gxta^lCliE C U 3 OICfp]7j>oT#$8&(±i7jLT 

[ 0 0 5 1 ] 30 

t7?v>t-# 2 1 814. *3U6fi»JTHt^*^^(0-»S:aai$*5ri:liJ:«3 % & & 
&#3b*iJJBLT«ft5*3t©fc — LTV>5. :5tfitf, -7-7^1/^^Rgft^.fc 

^ o « 73 * if £ m ^ T. ft tf , *D»**#fttt*»<#JUPi-5-i:*ipr«ii:*5. ' 
[ 0 0 5 2 ] 

El 2 14 , i > 5? > * ft: i o 0Ort^lC|S:ite>tlTV5^^SO«igSr*i-|5iPJEIT-fe-5. 
El 2 (a) li^ttSroiair^^ttll-cWfffiSrlSio^irgrOfflflWfffiig-CftS. J; 9 

Id , t 1 ^ 1 4 4 0UBl;ii > ***lt#l4A»fci»#t3ft;fc**#;*fc.6*:r7^i 
3 6 l:i< fc*ODfl»l 4 3iSRlt6iXT^5. Ill 2 (b) li^«E^O-g|3^t*^1--5t° 

* h > TI S £ v ± 7J (-f ?£ t> % ~> y > ^ >y K 1 3 0 ffiij ) 75> <b Ji, fc fc° * H v 1 4 4 Oil 40 
El X fe 5 0 fc° * (■> V IS ® Id IS; tt ib ft tz m g|5 1 4 3 i: s > V > y ^ y Kl 3 0 (d fS: It ft fc 
***»#l 4^*^7*5/1 3 6«ioffifBB«*ffltti:t5fcftl:, El 2 ( b ) X it 

. 4^=, I»tl+#1 5, ,^7-7^1 3 6, flA/^i 3 2 , tlN * /U 

7*1 3 4 *^l>iSt^*LTV>5„ El ^ i~ 5 £ 5 Id x *H«fl4iaJ 1 4 3 Ii7ki« 
W # 1 4 <o IS 3fe *■ ft iff a» , tr ^ h > If ® * 7 ^' 1 3 6i»iSit5ttii:ioT 

[ 0 0 5 3 ] 

a - 2. iy-;yffl»(0«i| : 

Kiroj: 9 4i^$:ft5iyi;y 1 oii, ECU3 0 ©fl|l(?)Tt\ Jf V V & 
■£XWit)$:m£.-t-?> e El 3 14 , E C U 3 0 ASff ? x y ylgfij«^-f y©^^ ^ ^ u 50 
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[ 0 0 5 4 ] 

^ ^ >■ Mm — ^- > ^ mih-T b , ^fUftl:ECU3 oii, o**±s* 

6-<£g1ftB^h/W:?£3££Bi-5&i3l&*T5 (*xy7"S100) o S fll tti * h ^ * tt % 

a: is V s > co ft # 14 N a: > > co m ti h ;i» ? Zm*? Ltz\,^ b !g.o tzm&liT ? ± s\^<y /i> 
^K^ifti<t?:ff5 0 * it , xy-/yi> lb ,u ^ £ $g £ £ -g- 5 £ x g 35 £ v% fc 5* ^ ^ .g. 
14 , 7 ? ± ? /I* & ±fflft;te k •? Z> o 0 T . T^-lr/u^^/KOSfcf^ittaz^^^tftf^ 
f iSI*Lt^5 h^^SrftSLT^5i:tt5:tiST*#5 0 ^ f / s 1 0 0 T 14 > 

«r I? 5 o 
[ 0 0 5 5 ] 

ft 1^ -<? , ECU3 Oliiyi;y|5l6iSNe & ttJ 5 ( * y ^ S 1 0 2 ) . 3i ^ *J 

>• 0 $5 58 £ n e 14, iS'^^i'Atyta^oaiACi^v^TlLaitirt^-cti. 

[ 0 0 5 6 ] 

1 « til * H^^*5«tU53i>v?v|HHEjiS[Sr^dbLfc^), MtP^^&lStiei-Sa&S&firS ( 

^xs/t*sio4) D u {4 . ftroij/ijait^s, »£-*ca>«&«#5*;£:i,-cT > »£-i£ 
ffle*^c«S«**SrKfflUfc.»^i4, A la ^ Sfe « co £fc tB ft ^ ft < , K!sfiti{,'>/j: 
^iv^intftttSrllSrtis-ctSi!, 3i^^>co*#^S< ftst/ y * £ ® r L 

A < 4 ^ o t^fwtcttaafc-rsas, r 5 l fc. n if £ ft? & -t a * ic m 1 n #j co 3z > v 1 20 

0 14, = ^ > co A m & ft ^ # T? <4 , JE«±5Ej«f*ia©^-rS^^-ejR«artlJ:**^ 

* # * tti * a* & S £ ft 5 @ ii5 A ?if 5 W4 « e & i& t- 14 , ii:rftti4j|<i:5«ft*S; 
SrSffl LTV^5, 
[ 0 0 5 7 ] 

r -e , *7 1 yy*si04-c»4, 3ivv ; vco^79Ecoilie^^^s^ rg{SAHfft#j , r {g 
ftffi*fl=j . rfcftffi&flij x rjSilAjff • SIsllE^ilj ©^-ftlfcflESI-S^SrtfettlL 
v *ft^ftro*#fc&i:Tjii8fcflJiJp#*&ttj£ + 3& g«:ff5. A ft ft K (4 , ECU 3 

0 C^S^tlfcROMICll, ^^^^ISteSSt h /l^ tCfctTRig 30 

i-*ate*w=*«,-Bi4 ic®.&ftiz7jk-t x o ft-* y co t? ^ jo is m £ ft T ^ a „ * ^ y 
•7°sio4T(4, ^ a> a y :/ & # bs 1- 5 c t 4. 9 , *tt-enwa*B*#^jc£:cfc.ia«] 

ftfMtP^sSSrtft^-r-So 
[ 0 0 5 8 ] 

3S £ tr ;> (^T^Sloe) , £ fc , @<&^^^#jo«fcUfB5AW^^T*l4, * ^ y 7> S 

1 0 6lw:}o^T7k3i#*<DP*#}ft£j£m-t-3&31fc : ffe>c > rft<bO#m<ftttft;fc4.TJ<i&A 
£«(ft 14 **#*P*#tft) 14. f mi&fkffi } s r<6ftfifft#j x rffift 

!Cj;oTgfctii-5c 40 
[ 0 0 5 9 ] 

121 5 14 , ECU30©ROMftlI, # & # ft K g. g ft -v y Zf & -t ft ^* ft fc * $ ft T ^ -5 *R 

^*«*»t*LfcKWi-C*5. S ffi A ffif * fl= ffl lw (4 . KA2S«l*<0^y7'i:«Sts|.Plit 

« ft co -v y t mnv& kt ft co y y> x A ft ^ ^ ffl ic (4 ir A S * ft co -7 y 7 ' t m n m M 
ftco^ •y7°b7kmJJxmttA(D-? • fc£@IE*fe#fflfcfi 

tsfifiStiro-r -tft^fftlEISSftTSS*). # ^ y 7° (4 * ft -t* ft > H m W * ^ t£ 

ioT^AOibft^ii^^ffi^lEIS^ftTV^c 
[ 0 0 6 0 ] 

r r -e N t » # a i * a m m is st I- *j ^ x , as y ^c^t i 5 48Aa*t*sJ: 50 



(13) 
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vmftmx±&vtm-r *. # k o r « * ic k h lt & < . ^ *i ^ be *t 

lc MS 4R M I- K Jft $ tt T i> 5 h /u ? ( m # h ^ * ) Sr * ft T ^» b * tt ft If * 4 „ g 
h^nftftSi, r © * £ C T % gr^&^Witttetfft^oTL*}. 1" ft fc> *> , 
rti»«MttJ»W&«S«l*rB:Ti(RiJiart©ffi^^±j¥.$-Br % I co EE 73 £• fwi^l^&LTtti 

ft £ ft I4\ CT&gft*&#:*-S:ftibS r i: # T t -5 . $1 ft £ L £ <b , fr\z 

S^SSrft^i-5. »-&$5«:EEIH^TB**£*afcit>fc.li, £ ^ £ :)M £ # Fir £ co §>J ^ 

T»#ut^5r ii^-Bffci. ^ot, ^;)sfi^ftfe5<b, rco$mtfi3-i--<#£ 

^giis-f75-ibfo5i5ia(^icftsoTL*5 0 -t ;t*, z <o&m<D <p z> & mt£mm#;m 10 

3£L£4 9tCLTft)£LfcMco-g|5-£. BRLT 

v £ tK Ml # * lc S # tfe A. 5 # * (4 . T- # 5 7* tt * * # * <D fflj * S # '> ft < * 5 4 5 , X 
*Wft^ft&ffl^Tftl£i-5. 
[ 0 0 6 1 ] 

*£$££$ii:T:fc<9. 7k% X * <D ft ± \Z ft -o X 7 ? V >tfm±f&W) t LTtsjns, 

T 3 £ ft -5 0 ffc o T , ±JfiLfc*ft{cj;«3ft3eLfc«S)pH:fi < 3E lc — gFB *s -f- 7 9 U is \z 20 
® £ & x. <b ft 5 , -^-^^u-vti^yy^icjrb^T^x^v^coT', -^-^^i-ycoiij 
9 # < Lfe©-ei4«S-&*<D«S««1lilcS»#Sr#it5l3-tix^fc5o ■* ^ T > * MM Wr- 
it , # y y y tst Ltt7? ie*ttlcMi5ibf Sici^ ctb$t^5i 5tctSt 
cftvtv 1 5, w t -e if , Kwasfiitir/isz iiiiitifcftic, -tfyuyit^nyi 

fftcraUJt^l^KJE-ltixT^StcoirUTKW-rsis^ <b *> >*> A, , r.©J*¥&5HEft#{c 
[ 0 0 6 2 ] 

i 3 O ^ r j/ 7° S 1 .0 6 iCjSV^T, £liro± -5l:LT^f Jtifc^y^5:glL)iii!f)P^ 
KQ&Mis XTJMnmttM ft Xlc*Xttf*ft) £HtBLfc<b, dvxt. * 30 

tU L/c»IO^ t^41itlc-*A-i 1X5 J: 9 »C , * n y h yu # 2 2 co ^ g £ f&J #|) -f £> *a 

i^T^. 08 *. If , •» a S§ 1 2 Ic ^ Ct fc x 7 7 n — t y f- T* K A S ^ i; I; 1+ ffl L , 31 
Wft£**£ftSJ:5lw;*oyh/u#2 2<alM£&*J»LT^ft»fJ:v^ £> 5 VW4 , U 
7 n - -fe >■ -fr £ m 5 CO T- »4 ft < , * o y h /u # 2 2 co T SfE \M (O © M ii SS rt EE 7l £ 1+ ffl L 
T. »Affi«*SrJttiJLTtJ;^ 0 IB! ffi U: tt , ^>v?v|II*g®:lcjECTiMft££4aM# 
lb ft 5 4 ;> ft * n - y H^MgSr^fe-Vi/^lciS^LTfc^v I (O v 7 7^#a?, L t ^ d -> 

[ 0 0 6 3 ] 

E C U 3 0 14 , * u v V /U * Id m. V T j$ ^ « Jt m W * 'U 0 (^r-y/S 1 1 0 ) 0 M W 40 

m «■ m ip -e i4 , ^ r ^ 7 s i o 6 -c * m l fc n m w » ic s <5 ^ x ^ n m tt # 1 5 4 r>* 

t-7^i-->'PtW#i 9^iEi!)-r5ri;lc4i9 s f7 I- y l 44rol#l;^btT 1 il^Jft 
? S >- ^ T- 31 «j ft * co Jg§ 14 Sr MS ME £ 1*3 I- * i" 5 . M ft® It ffj ffl co l¥ *ffl lc o T 14 , 8'J 

[ 0 0 6 4 ] 

m n m «■ m * tT o it h e c u 3 0 14 % & o 31 *e * w & , k a «f ft «= *> 5 ^ 14 ti <s a -m 

ft # o i* ix *? K -a i" 5 A» 5 A> Sr tij Wr -f * ( ^ ^ s> 7" S i l 2 ) „ i% -f Jx co ® rfc ^ # 
T--foS^^-|4 (^7 i y-7"Sl 12 : ye s) v 7km' I *lt#14 75^31^Dft^-l'5>^X?^ 
ft*rtl=**^^S:i«Wr5#Jfl|*:tT-5 ( * T -y 7° S 1 1 4 ) „ *fc, ^ T ft co ft # |c fc 
8S ^ L ft V * » -8- 14 (^fy/S 1 1 2 : n o ) , tK 9R ^ * *t JW «J » P (4 i" IZ M * ^ 50 
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y ? -r 5 o 

[ 0 0 6 5 ] 

& ^ T* , ^^^^^ae^^^^^^^^lclg^i-S^^^^ililj^-t-^ (7T^S 1 1- 

6 ) . ^ LT^Sli, {6 ft ffi ft # K & ^ L T V> ?fe ^ # (- fc* It £ * f»J ffl £ f? 5 ( 7 =r y 7° 
SI 1 8) „ &-XMm h\± . Mikzf 7 tf 1 3 6^biB«J*^-i'5^^T^c?ESr«tfLT, 
^ M cd ?1 id £ A 1" £ ftj ffl x* -5 0 £ A b# ffi a % eAffirft#*Mt^ft:«-ftftfe£ s 
svi'vilieaSiS* h 7 t *t i- 5 s'7 p (D^S;T^J6®^/ < e^'i' 5 v ^ # IE « £ 

nt^5. ^ryT'S 1 1 8l:^V^tli, E C U 3 0 1^ r O v y 7*^ #1 1 5 I t IC i 
V , ja«J*^'T$>^-e^^7'7^13 6SrlE«ii-S«3.attf5. * , 91 ft © X IE ft # 

* S - £ # X # 5 (75 X , ^ A 7° 7 7* ;5> lb A ?6 * fR li i" ft tb <D ffl ffl it * * y 7" 1" 5 . 
[ 0 0 6 6 ] 

iHTH^^^jli^it, «lirt»JI*is^ii;±#Lt h y l 4 4 £ T * 
[S]l;jf LTlf J: 5 b -t Z> „ Z CD 73 14 s => * 7 7- A is 7* n y K 1 4 6^-^LT^ 7 is ^ is ^ 

7 H 4 8 lw fie ;t *L , ^ 7 > ^ •> t 7 h 1 4 8T'h^^lC^^$tLT»j^)i: LttU^lJ 

[ 0 0 6 7 ] 

&<^T-s ECU 3 0 (4 v iV^V'SrffJhi-SgiiSR^Sn/tiA^d'SrailBL (^fy/S 
1 2 0) N f?it-r-5i-^|S : ^;$^ LTt ,N^ ( t^ / |4^^» y:7 » s ! o 0 [Z M o T J0E < - ig CD JKH 

f V^HTf 5, :©J;9i;Ltx>v ! yi 0I4, ECU3 OrolJIfiDTT-, I! 3 CD ffl 
^-f vCKotifi^, SM^ # cd t& £ ic jft c h^^HJAt*. 

[ 0 0 6 8 ] 
A - 3 . ft* % ffil ffl O « £ : 

± as l tt is s> is ai*5 (u ffl /u - v ic # vn t , ^ ^ ^ m m w , **jtf^i«*t*jffl, £ * f&j 

ILfci 5i;xy-^y 1 oii, tSroifi^f*^ r s ffi ft ffi ft # j , r ffi A ffi ft f* j , 
r S5 ft ffi ft # j , rSKAW-iCisKEft^j rov^-r^lcR^-t-s^icj^tT, WJ » ?S *s 

Sfco-Cl^5„ J£i.TT?l4. n <7? 31 te ft # O fij ffl ^ Id o ^ T )IR # tc tft -T 5 „ 
[0069] 30 
( 1 ) m ffi ft ffi ft B# : 

13 6 (4 , & ffi ^ ffi ft {4= Id *5 l/> T , & * i\s t* 1 3 2 % »g^*7'l 3 4, ^sf nft #=f # i 

5, t7^ UVf |f# 1 9 , * 3? »B j* # 1 4 , jSAT'y/l 3 6©Si^-f ? y^^^L 
til 91 0 T *> S . IffTDCili, tfx hvi 4 4iSiJEjiiOttti:45#-fSy^t 

[ 0 0 7 0 ] 

0*$ftt^5 J; 5 l:« 131 ffi ft ffi ft # -C (4 % TDC©^Li©^>f ; y^T*|^^^7*l 
3 2^Mv^fcm, If 7s h is l 44^^TJt5, © $L '< /U 7* 1 3 2«rMl^fc**tf* 
1 44tRT**nii, Si«^^ld^«;7)5PiiA$n5 0 ^^(75Pi5A*i4, 7. n y h >V # 2 
2»lIliiotftSJh5 1 K St 05 M Afc » , TDCSri^LiBrfciZIOOBffJt©^^^^ 40 
^*-c^iN-itW#i 5*>?,««Irti:#y y vttitL, «tv^T**i«**#i4 7i»e)**^ 
7Sr, * L X ± 7 ? u is m # 1 9 A* b OR m & l 2 It 7 * \s > & ft Z o Z ft, h <r> 
"f #t m n li , ll c f :l TM4^^^g 1 V^5rM-r-irlcJ:•oT*^sLTV^-5 0 ^yy^ s t" 7 ^ W 
>• v *5 «t * 7^ 7 cd ng jH- 4 (4 c* #t ffi M * M i" 5 r t lc 4 o T U ffl -f 5 Z t & X * 5 . 
ZiXlbcOPtWffiP B 1l4, 03(7577 i y7°S 1 0 6T? : F«>JtULT:fc^fc*&*sfi*Jtt**iJ:tf* 
*^^**t*lcS^l>T*«*ixi. *7t, T-7^W>'i!Slt#19(75^ltffimf±,S^-' 1 S 

feitf**^^, Mid, »«til»12fc*l**nTSftii:fclwj|»«a[rtliaEAL*:-J-7 
^uy-14, t^hyi44col|i;ont)iilrtt"ij$$li, (^y y yjsiost 

7^uv) t**^^t2S«i:3JS*S — ^jfi^«9-g-ofc»S-»Sr?^fiS;-t-5. 50 
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[ 0 0 7 1 ] 

f * 4 4 D C^itfcia >9 1 3 2^|DT J ?5„ t° * h > 1 4 4 

<75 ®J # 14 , BDCSrli LT»Ti>bJ:*l:fii:5 0-e, BDCil^S/;vy 1 3 2 ^ 

t° * h V 1 4 4 # f? I>* T D C Id jig L fc » i£ T , A X f 7 ? 1 3 6 i» * ft * ft If -f £ t Id 

■C^^LT^So ft-frfttt j£-^a>ld£&& L T j& g 1*1 <D ffi *i # _L # L, 

l 4 4 *jf LTlf J: 5 it5. :5UTtf^>yi4 4 li»JSSIi>f)©ff ASrjiti 
*s * T L » r © i # * E *j & «« ft ft * fc: g ifc L T » 2> * Uffl^tS. 
[ 0 0 7 2 ] 10 

-t © & . tf^ hVl 4 4a5|iffT*9*oTBDCi:it53D9T?, ^ A If # ft 7* 1 
3 4 Sr H ^ T S . tit, * h ^ 1 4 4asjb#tSl£#oT«*Srt©#ft;tf*asa! 

3 4^f,iffl^5. d 5 L t , t'^ i 4 4^in?TDCi;It5r5i: 

if , & jK X rt <r> m ft # ;* ft IS 1? ft a $ *i 5 O T* , # ft t* l 3 4 £ M C , ft to 9 I- « ft 

3 2*BV>T^5. ^ Lt, SU<fc: 0 *l->-i4 4£|i$T£-£, S«roKA4r§H*& 

t 5 . 

[ 0 0 7 3 ] 

^^Jtefflloai^^^io-ejf, r b Ltgt^f ^frcu^tu, ft (^yyyjjiy 
-7- 7 * u v ) tttlc*i*^lr«»t5:il;i!) > *5S?#*£^A/£:2S-8-ft£^&^ 
rtfc»J*LT«&jft£ii:a 0 ^iio Lt^tili^ J^TIdft^SJiEig^ib, 20 

0 co«S3|B|.ii!j»Sb**refc»-t« t ISIR#l=:. *ftl5ft*Bc*ffli*i'>St5; 
£ # -C # 5 o * , t7^ i^ySriSJDLtV^ailco^tiitltS. 
[ 0 0 7 4 ] 

- «! Id , ft £ ft if , £ ft Id t 5 ft <7) fij £S /> ft i§ T fc , a»i:*t<TTt«tttf , 

ft t s ft t © *s it «s gff s od m m i*j id * it nif * a l ft ^ 14 w a* & % o ^ ^ ^ § t if , 

iro«*ISBSr*^clSBii^-s:r.itct5 0 * tc , $5ft<!:£fti©*S£-J:t:f4, ft id 2t t 
5^^rolift5:lofcSIii;i:P?SliitlI^fflv^gt:Hi#V\ 7k lit # * (4 , H 

y y v * f © fth. © ft ic it -< x m x m m ft & v> t ^ 5 4* * ^ & 5 . o t , # y y ■? 14 

mX L ft V> £ 0 ft$£ V^^ft (SlttOtt^tl^t) T-fcoTk, «£ft Id 

5 o -e , *»Wldj±«B-g-fliSr«stt**5r:i3iST?#5 0 t ft to *> , ^fy y y©»^S5K'> 

$ its r t ft sim t ft 5„ rofcfe, »fi-rlf Si^&*it5i t tic, ± m & to K <o 
»ffliti'>$t5 d. ir *s pj t ft 5 <D T- S „ 

[ 0 0 7 5 ] 

( 2 ) (S ft ffir ft # R$ : 

i^ld, (6 ft ffift Id *s it 5 M&ttftlft Id o Sft 0^ t S o El 7 If, ^g:ft#ftf4 : ld^3^^T, K 
ft^^^^l 3 2-^, #ft^/u;/l 3 4, «S ft * # l 5, t7^ uvS4t#i 9, £ y 
7/1 3 6 0B»i'-f * y^SSLtRflBT*5. Hlld^$^-5f5lc, i&ft^fftf4=B# 
14 , f * H > 1 4 4iSTDCSra?T'>LHTLfc#'l' 5 V ^ T © ft ^ 1 3 2 $r M 40 

t 5 0 h 6 t tb «e t n if m h ft f o id , {&ft?tft#t?ifneftffi£{*idj±-<T, »^ ft 

'^^1 3 2*M< ? 5 V *s il< ftoT<^5„ d © J: 5 CI< t5 1*l:ol>Tllft 
3ZE t 5 „ (6 ft W 0k <4= B# 14 , ft ir L T 14 , h> 1 4 4 ^ T D C 5:1 #* T i /U7* 1 

3 2 ftm < m<Dmi£<o * j * > ? x* . jfef^ftt^y D ^ofttiutts. piift 

^^^1 3 2SrBS^tft03ftro^^5y;/Tt7^ uvSriflttS. ; otftlf, t 7 
* ^VI4^ft©^AId-^feii-TBftSrtld?5fEAtSo ^ ft t t tldjjfEALtc^-7^ UVIi 

, ^fePtlt^torvN^yyyyvtttic^^^rt^^iHiLTia-ftjig^ft^^BgtSo W 
, ei 7 t? i4 , a y y > (4 m. ft ^< /v- y 1 3 2 & m < m id p» «■ t s t> o t l tc # % D ^ ^ /u ^ 
1 3 2*Bv>fcfti:fWt5:i: t LTt i^. r (Dm ^ 14 , ^fy y y(j:t7 u-yi t 
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1 0 0 7 6 ] 

f * K >- 1 4 4 14 , BDC*jlt LTBT4>5)±#l:ti:5C , e, B D C £• }§ #~ fc i2 9 £> 

* 5 y/T8H^/^l 3 2 £ H C T 3 o ~ 5t5 r. b ? tilt tit & ft 1>> b i& & n & & &L 
■t Z> z b * \3imir Z b b i> lz ^ U&fx<DlE1fe*MihirZ>> S^SB^ F y l 4 4 

i" S b b fctcWrflffittSix-Cift-g-at ffl-g jfls _h # L . f * h V 1 4 4 *s t5 l£. T D C lc it -f 5 

* -r $ > vx%x& \z. a-t- 5 . *o8*, **** ra*fc i L-c^a 

[ 0 0 7 7 ] 

I?TtStfTt>xy-;y i 0 ?rRj^l-3lte-r-5 31 b /4 J T-##^ 0 ^ - T* , 2S £■ *l 3r B 
«J*^-l'5>^T?S#^c^-*5fcfe, © A £ «v » *5 4 $S W * (4 , ^ & & 9 * fit iz R 

14 # A LJ&v**3Sfta*#& L T 43 9 , S*»Jt*sr©*afl|[*»fel«in*l5 4f«^*tt3»^: L 
*< 5 » St-Jt, «A£**£«»*fr***a48fcffi|c:H:£L-C*s<ri-e. 0t fit » 

* -f ? y^TH^II:gf^Jt5:iiSt^5»ffc5. El 5 l£ #E & ift tc tf: L it {£ * ffi 

^^Ji^Jco^Vv?^ l 0(4, (S ^ ffi 3k W m \C 14 n o UT^jK-g-JEffietf^jRttSrtT^ - t 

lei 4 t) , «S^«»?a^oeSr#i:^:M^^ifeKw^ttiSo{S^ci:*^B#^|imLT^5„ ^ 20 

[ 0 0 7 8 ] 

TDC#2tffl^ftiSgf^t5 i: m mm. F»9 S * Ht Jb # U . f*Kvi4 4& f¥LTlf4 

h V 1 4 4^BDClcB-f" ; 5322 l 9T*, ig^;^ 1 3 4 ^H^T^i i , h >- 1 4 4 

<D±#K#oT*R*£rt*»fctlN*C:tf***#m*ft5. {KAf 0 7 Id ^ £ H X V> 

3 4 5 (c: , t°^h>i44^TDC(ciili-^tli(c:^m^-</u^"i34SrlflC-C J ^?> 0 :H 
5:^, *Stt£rt K — aB&MC&*5r£ a* tfl> Sv, # * 14 S5 ffl J- * o 

[ 0 0 7 9 ] 

* fc . :Ht#g/'t;U7'l 34Sr#ft|c^i:§8S 1 % g ft \c 14 # *t # * co - ffls *s ffl 

$a.tf*&t$mmftfrt>i&ffiLXL$.o a r <£> ^ & r b & 31 «t -5 ft id 14 , f * h V 1 4 4 
LT^ot^it^WE^^f ^s 0 t ^ 5 V ^ T? > 3 2 5:iV^^n 

14 4 !/> o Jfi L fc 4 5 K , © A W #: ^ 14 j& {£ A # # H# ic i* -< T , R^/<^7*1 3 2?: 

«6T-fc5 0 * , El 7 ^ -f- 4 9 , y y^ifiltts^-i' 5 y^s-K^^^T' 1 3 2 
a s M < SUlcKt LT jsittf, ffi ffl co # « is * «f ir « W -T 5 r. i Id 4 5 co r , #y D y»M 
ft *s -fffi m £ *i , - * a ftt £ 7£ -f" 5 r <t *s pT m b t£ 5 „ 40 
[0 0 8 0 ] 

El 8 14, (SAffift#l-*^T«^^S:H«e*^$*T^«*-B:S«-7-Sr«[.'feWlw55tLyt 
f£ 9! E) "C £> 5 <, 18 (a) 14, t°^h>-i440|^T' : l :i lc:^fyy>'^PllfL, ^ , & 
^ ^< A- y 1 3 2SrMv^t2**K^LT^4«?*It«i:*LT^5. E! * 3% S n 

*ffla^vN^N->^->^i4, liirticpgw^jxt^yyyot^^SLtf^ ^^c7?^^i4 

7 9 Is >- 14 , ZEiZ. b b b Z> a H y . y >■ ^ {4 , : 7 LTijftAt5t7 

[ 0 0 8 1 ] 

El 8 (b) (4, hyi 4 4S:±#S*T«ftiF , 9ff)iS^i5SrBE»LTV^«?tIA 50 
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« k l t ^ s . ; y^tii, mm ( # v v > is x xfi-r 7 * \s 14 m ft t * ± 

[ 0 0 8 2 ] 

El 8 ( c ) 14 % tT * h >■ 1 4 4 # (5 fj T D C \Z it L fc 52 <9 X' » M & g ft © » ft # (5 1? IR) 

10 

[ 0 0 8 3 ] 

f Insist Al«^t5:tt\ 1 9 ifc: t^^ri6fc45i*ii, r§n©|Sii 
j <t , r ^ ^ pj $ <n ±f j s joit>* r j£ f& <z> *i iin j ©3o©iBi;j;2,t©t%ibti 
3, $fe"f, KlOSBTfcS I" «f g £ <B ± J |:ov»TRMt4. rtliltit5t^ 

-r 5 > if t? v ^ mi g <o £ t ^ a ^ ft a* p n n £ ( -f /«c t> *> & ps /h <& b# n t ) $s m l fc b# 

i^t5:Hift5, « s ft a* ^ < t £ 5 u ^ % Jt^^^ro?a*i4*<3te5. 20 

[ 0 0 8 4 ] 

^ a -a- je i « x mm * t « , ffi^^^ntLtgt^s^^iHcj;!), iis^w 

a*ft©«S»*ia»*isiB*iciw*6i-5r:tasT?*5 0 -^o^^, £-c<Da£-fttf>*Rj&jj*iair 
GUtS-fr^wi: tf&SSix-C, $s M * * £ ± £ < infc '> £ 

[ 0 0 8 5 ] 

# 5£ t? 14 M ^ ( £ «S tt <B :* # ) S^^5r«$^5 Wf, *:ft^Jte«»Kro#aa*Sr<Si« 

tot v « ft * * , -i(t^t<D 3 Offci*!, a-g-fttf>£^J;b£*£<1-5li<t*, g ii? g$ 
ft % © ± j& ft & ^ /> £ i± 5 - £ T* £ -5 „ mtt, m m it ± # < ft o fc. r. i: T * ifc a ft 
«sfiTt5r ii:i5«j|T*>5. * , ft * St <t - ®f ft 53 i?i (4 , i^1"*tt>*BisHc:*f-L 

«S J* «: * t < LT. iSijsHc>tt-rS?£ft*^#<LT J ^ttl4\ flK3tfnci4&ffc7k**5«fctf- 

J:oT«&**;a**tJl:Sixfc«j. Eft^SIS L/i^t ^ofcilt/isit LT, *P o T & {fc * * 

K ¥ <om m&tfmfiB-r & b &> z> o l a> u , roffti^T't, a £■ ft <a £ «s a* * $ 
tt ni4 , ^ ft * x ^ - m it m. m tt f a m ft a s§ 1 6 2 e-csafiiaj: < j^fb-t-* 

[ 0 0 8 6 ] 

I^^TRWtS. CcDgHtv ^v^a#ftSr^^$-ti:TV^ri:lc«;^|c:F^HLT^5 
o »i^a£-ft&«Sfc*-ti:fc»£- % « W » L T + » Jte * *s # & L/ji A IC, ^ f4 (4 ~ 

L*5 0 lftl:*f LTf l^ffiilf li, SPV^a^-ftSr^«fe$-1i:T^50-C 

. «K «■ 14 ~ ft ^ * *3 J; t>' * m ft tf> « m * T- S§ fb $ *t 5 0 r r. T- , -»ft«5ff-^*IRftl4 
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5 ° T > — ^ ^ ft * ^* & & — & it % ^ & B $Z <d &\ & & ft tt m ft ± Z < ft £ „ 

[ 0 0 8 7 ] 

( 3 ) n * at ft # m : 

^ ft £-EE *?§ g » A $5 ft £ T* 14 , Z CO 4 5 l-«Mrt©«'&*l4'JI»L-ce**$-frT^ 
5 co X , xv^>C«i:i|<45i h^#*a^Li 5 tfst) 

r©««S-CK«^yu^i 32*HJCTlf* h^£±#£-y:S<b, » * ft Ii * V* EE * fe £E 
ftiftilifciiswu, ft-a-ftcoEE^j^itfftgii, ^v^>'coftfflf#'(fi;^»£j;!jfc 
i£ ^ zWd ± # L , £E*iltTe«PJc:S*^LT!fttWy^dS38^i-5o-eaS)5 0 •f ;t\ & ft 
Wf ft fl# lc *s t> r t> y y**r»£S*3i**<^»*ffi«a* J fcfcfc£i£5fca t -, * 

> > 1 0 (4 s ffi ft ffif ft # T* (4 ft CO J: 5 * ftj #p £ fr 5 . 
[ 0 0 8 8 ] 

El 9 14 , A ft ffi ft # (C js ^ X , 3 2^, 34, «S » « *t # 1 5 

> t7^yp|w#i 9> 4, y i 3 6 zmm-t z * << % > ? tr^ 

LtlllWaf *5, S7lc^Lfc{gft^ft#B#|c*fLT. **#;*4:i*4tLT^SjiSas* 
*<*fcoT*55, {til 14 (5 \t R |R T* *> 5 . KTtlt <6ftffift#B#£0>tBit£fcit»,CMcK 

[ 0 0 8 9 ] 

*ftffifft#B*'b<eftWftft|:B*i:RHIUC, f ^ h V 1 4 4^TDC*afT'J>l,»TLt? 

-f ? i'^TK^^^/l 3 2 Sr SI T 5 . * , # y !) ^ t4 T D C ^ co ft /< /u ^ i 3 

2 & US < Jtfj © ^ <D 9 4 5 ^ if T* 41 It L , -TV 9 u >- 14 © ft A- 7* l 3 2 *: H 1^ ffcfc •* 

14 , ft ft fif ft fl= B# (c *5 i,N T t> , 8»/</u?'i 3 2 SMV^fcStKSUTtftv^ 
[ 0 0 9 0 ] 

W&>-fc4pKig;ftffift#B#f4ftl^ftasa»ALB^coT*. BE^^I'ft^-ft^g 
« A L T L- S 5 r t £ iS it £ i6 Id , {£ ft ffi ft # 1$ «fc 9 fe ft & ft co £ m it ft ± t * ffi i: # 

, 7 * i^>(4 #y y v(c:jt-<T^^x^-^ * ffi as ii; ^ co t? , # y y * ic ^- ^ * u- ^ 

* as m l x ^ n (4* ft -a- ft <o y y * $r w m -t 3 r t ft -c- # 5 . 

[ 0 0 9 1 ] 

K* * h >■ 1 4 4«SBDCS:jgf fcia*)©*^ 3 2*WtTtT^ h > 

M4?r±#^5i 1 ***rt-C»*ft*sjE***LS 0 £S « t i: fc ic ft ^ ft O « S »± ± 

# L T ^ < a* v S«Sit*s^:t/j;ffl[{cB9:S$nT^5o-c. il:t^ h y 1 4 4 r-Jil Lf; 
3t* ft T* 14 i m -X Id S ^> r t 14 /j; i- -7 9 U>-ftmto&tlX\,^Z>Z t fegJUFjAcfcjflHW-f-* 

ic>a<0 7k^^^*ptit-r^ 0 * * ^ ^ ii , «*srticiticjKfiji$tLT^5«^fti:ft^ 

L o o . A A 7' ^ ^* 1 3 6 <D M m [Z ft £• ft ^ A "f 3 . C c75 ft & ft ( ± > tK B ii X ft ft *P ^ 
Htv^^fit, ^ftSrtco^^co|Mi^^ia65ft#ftJ; 9 14 £ Jt ^ /Js $ < 4otv^5 
„ ft ^ T , T D C jfi CO Wi CO ^ -f 5 > ^ t? /A A y" 7 J/ 1 3 6 *» A * ffi 14* f - t IC «t 
■o T , **^^5r^A,fc'ft-g-ftfc,^ALT^5 c tit, r CO ft -g- ft {4 ii *>C M ft L T 
. ^coJDiadfcStfy y yfc,tO!t7^ V/>-cDft^-ft^jE^-t-5 0 

[ 0 0 9 2 ] 

01 0(l;o«^|r«l^Sf)|c^Lt^5„ El * ic ^ t fc ± t R 14 % «SftSSr«^W^« 
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»^«*sjgfilt$nTVN5«*Sr«L. m a» vw> y ^ ^ i/ 14 * Ml # 7. & * A, A ft *s ^ & 
S*lT^5««Sr$Lt^5. 7k * if X * * A, £ » # ft | 4 x * » # x # *0 £ ft T ^ 5 # 

ffi St $ ft fcMt x 14 g * * 5 - .t « x ^ 5 Lts^Mo«iia 9 35 ic be « £ * 

t , «*^^fr©ffi**±|f.S*5;i:^e>^e>d»/«i;J:5lc, Hi 0 "C ffl. V wn y f- ~y if \ 

WLfc««oa^ft{i-«icBEii8sn, a ^ ft # t5 tar n n \z g » a -t z z t iz & 5 

1 0 0 9 3 ] 

0 9 + <D T D C iEft |c $ L fc S BJ 14 A * 7 7 ^ 1 3 6 tJRtft 5 ^/t* L 
T ^ 5 . £ A « 14 , BlOtfllr^RILfcJ:}!:, * 5H # x £ * A/ fc » & ft 4* * * 

5 T titt A :k 7. y if 1 3 e^^A^lrSlit^^ 5y^t\ «K«£rtroift*ft$:iJ|Fjk£ 
[ 0 0 9 4 ] 

^5 LT»*ft«rJ»«6*-«r5t**artflE^asjh#LT, f x b > 1 4 4 £ J¥ L T if 4 5 

C lc jg i" 5 a 9 T* , #ft/<^yi3 4^rBBv^T J ? , -5i:, ¥7 h > 1 4 4 O±#|;#otl 
**rt*»6>#ft.#:*as#ffl3ft5. i*ftffift#B#1C:i8^TfcfiftW&#l$£|S]flifc % $ ft 
34 14, h>i 4 4itTDCKlt5|[|:HCT^5:i:-e > ft ft if * <D - 

[ 0 0 9 5 ] 

fcffiWBTfci, mi 1 (a) 14, t 1 xh>144©^Tfl;3tfyyy^«tWL 1 * <D & 
. R ft '< >v If 1 3 2irB^-ca«tBALTV»4tft|*ttl:*LTV^5. IS ft ffif ft # 

fc®8ira«Uijai 1 *5 V> T t , EI f ^ £ ft fcffi ^ ,N y ^ > 43 J; H £ CO £ g] (4 

Ai--5Sft<75?5Eft^* 1X1*5, 
[ 0 0 9 6 ] 

Elll (b) 14 , h^l 4 4 iSTDCCitS^OfiffSfl)^^ .5 >/f, *|fft# 

1 4*»fe«S«!art^2k*if^*P|tltL-C^5«^*«^«j|c*LT^S 0 # Hi J£ tf)J f f4 , 
fx Fvi 4 4©lIIl;[p]^oT7jci#x?r«»t5 t f X h v <n JM S I- 14 , El 2 ^ ffl V ^ 

r«rasLfcj:5ic % .£ * ^ 7 ^ 1 3 6 ic^m-t z fornix mm 4 3 a* k »* e, ft -c ^ i © 

7*7/1 3 6roifi^|;I^a?:f^t5 0 r Ofcfc, f X b y l 4 4 *s T D C Kit 5i2 
9 © Bf * (D 9 -i 3 6 <b A ft £ »I4* L T ^ ft (4 , *3f#x£^A,*: 

A^ftlCJtllJc^^c LT^5:i *s t? # -5 „ 
[ 0 0 9 7 ] 

0 11 ( c ) {4 , f x h ^ 1 4 4 ^ IS H? T D C IC it L i23 9 T' ^ i>< 7° 7 7 1 3 6 h 'X It 
Sr « tf i" r t IC 4 5 , TK^ifx^r-g-A/fc^-g-ftlC^iA; LTV , >51H-?-SrtS.'t:fi < ](cl7p; LTV>-5 

0 ai otffl^tiiaLtisi:, -5LT7^c|gifxsr^^^a^ft^cA^LT^ft(^, 

^WiHiaicfo^^y y ^*ij:t;t7? i/yoa*«tfffLT, IS I* - # i # * * * 5 
:HiT '^« Ell 1 (c) icfc^r, s /jiSPPli, #y !i y 

[ 0 0 9 8 ] 

wOi 5lc**ftt9j©xyi;i/i o»i, ffi ft ffi ft f|: B# Id |± , f x h ^ 4 -5 S. m tz »t T* 14 
Lfc««-lC^jfeLT. r ft ir 4 5 S * ± # * flj ffl -f- 5 r. t IC 4 9 , **S LT* 
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^ ^y^iaot, m mm ft (D m -& m. & & m -X -t z> ? j ;y/*wjtptsr tis-pss© 
r. t a* tt t * 5 . 

[ 0 0 9 9 ] 

t> ^ 5 a, , £*y°7:/i3 6T-,£*-r5$mii, ^yy^^ffl^^rirtpjfgT-fo-s^ 5 , 

[0100] 

9ft. y )) >\z.i£^X* 9 * ism&ft^ (£**LSivO ©t, JE»±JEjft 

ttifico £i ?i(d & o ld(f It L T t , S5 ¥ Id li g « * f S r. t ^ * ^ . Stot, 7k 10 

m#x<Dm-&f«.tfmmzMiii3-fz?'{^>7°i*. n td & x ? 5 y 1 36ti^LfcN5 

[0101] 

* ft m $ L It X 0 Id . 1 3 6 T'A^tStftlCli, A £• $51 (75 £ J* ^ gf £ cq * 
«S H lc fc 5 R «s *> S . Hot, ffl l± , A ft & flUi * li ft is* T- t> S ^ ^ # 5» * 1" 5 *? 

IfT-liftV^ fly*, if, ^ #4 Pi JW L K » fi » a***rflia©£* *£• Lt^4 

^ o t ^ jt as /js $ is x l * i> . xi£*mi-£i,xi>m'&%.{c&x-fz>z.ktf~e$t£\,^ 0 

A- k ^ o T , i*#t^fc*9ld;gVNB#PfltfSjgi§L,;fc&T-li, il^tiii^^t let!!: Lt L 
*vffiJ»Jt*i*#<*!9iiBf?-rL*5wc, ^li 9 Aikti r. o fc ft , 20 

• ^Lfcj»1S|.Hlfl*s«Hlclt*L**sc>«SftSl*3*itfTUT. J: 3 if ^ * 7" 9 if 1 3 6 
O jfi fi£ Id SJ jg i" 5 * f 5V^T*£$fttb^**«&fflldA5ie>ld, «SW**4tL-C J $»SiK.5 

r L tTKS^^tt, # y !J >- ft £Md J:fc ^ T # * $S B # fc ^ Id j£ ^ T 

. Litfrm # * & mwiz&m^ zmm t mmmft % mfi-t zmm t <d m m & # /> r n 

[0102] 

*ft£ffelf LTS^^Id,6A-f5*§^, ftoi 3 4il*Ktf. $fc T v # M * Id A 30 

izzmii-tzkiti.'o^ x&m k w&tiz> xm&T&tttz tiz. * # « © ^ as n , ts&n 

o \z.m i '&ia.izAx-rzm&. x it * m if l t x <fc a« m m iz m # 9 ft 5 * -e <n m id it 
b# n <d ai n *s # s l r 43 v , - © a *l b# m i± $ a a n h# m t up is n 5 . m x m n b# no it , 

t i ra^^^iw«lS<75La$l^l8«i-5ri:a^t>BJ'ba^ e eJ;5(C «^iii:i-5tl 

Sit, ^ICifi©i^^f fcott, I^ftftttOlVMCict, 
B# W Id li If lb o # ^ % £ 1- 5 e 
[0103] 40 

*mifxtt. -H y y > I- jt -< x m x m h b# m & ft ^ — a, id m < , ^ « if -r t % *, ic a 

i^iSllCfiiSotlK. r co ffi Id * ^ ii n B# TbT * s @ v W T* , # 'P <D If ib o # ^ # ft L X 
* 7° 7 if 1 3 6T"^^^^lfLTA^b^^/4Sj£asi9^ft5^^5>'^COIfbo 
tflSft-Cffi^T-fe-S. rcofcft, ^^^7^T-^^Sr^lfLT^^i-Szft^-^tr7Jc^^ 

[0104] 

(4)tl®iA^-Sili]$£^^B#: 
ft ^ Id , !SiS^^^#^foSV N liffi[E]te^#B#|C^{tSi^^$iJi^C0F^^ldoV'>Ttft^ - t"-5 
. E) 1 2 li , «KAffif«KlHHE*ftld*jl,N-C, 8»/<yi/^l 3 2^, ^ * ■>< /U 7~ 1 3 4, 50 
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[0105] 

ffi M M W • KE*5A#if i:*5^tli, «(Sftffifft#i:ra«lc. ® * ^< ^ ^ i 3 2IJTDC 

* R A 1" 5 . * ft , £ » © « A K ^ * t *R W * # # l 5 # y y fci* « i- 5 r i: 
J: o T , illrti;#y y y(Dl^^5r)f^t 5, }E Ic , 3 2*Hv>t|ffl 

W&<n* 4 t7^u-yfW#i9A^t7? i/y^f|ft5li:l:J:oTt7 10 

^ u-y^iJPLT^So & ^ T* , fx h y l 4 4 D C IdLfciBD WfJf^ 5 y 

^t-8M^^7*l 3 2 Bfl C , ***rtfc»J«Lfca-fr«[fc£E»-f*'. ^ LT T D CSf 
<z>Jfij£<0 * 4 ?L *s ? -n M.'X7 7 ? \ 3 6*»e>^c^ESr«»iLTffl'fi-«^*R«S-e:5 0 
[0106] 

«S*1-J:*£E**:Sit*iSbtf^ F > 1 4 4 ^KT Jt?) : i l: i o t , gb * £ ffi 7i -f 5 

0 h y l 4 4 ^)il?T^ 9 t ofca 9 Tia^^7* 1 3 4 SrSlV^T^S i . fx hy 

1 4 4 O ± # £ £: t>«^^rt<D#^#x#^ffi£*L5 0 r 5 LTfc'x h > 1 4 4 # ± 5E 
A \z 31 L ib . W %. '< Zf 1 3 4 Sr H C »U!ig^;u7 - 1 3 2 Sr H ^ T W A t? & 1= M -5 

o 

[0107] 20 

*^IWroxy-yy i 0 7? 14 , H4IC^Lfc^y:/|Ct£oTfM»:fr**«]?)*;tTl^.5. 

, T-»-frEE«i*^c«S«^B16/j:S(Sftffif*fl:TW:, ?1 ^ ^ K A £ ?fU4* L T ,6 A -T 5 
iklZ&ikBtik&ft o o rc75i:#*^J£^!)ro^y-^>-i 0 t? 14 , ja"&-*U£J!k3fc;tf;*£:8saq-t- 

[0108] 30 

t ®fSft#^f4=fe^VM4ffift^^f4=Tttffli-57K^^^(i^<b75^75feT s 3i>v ; 

, m* <D MX-&BL<D&Mtf&^ b ft 5. L L # 31 ffi 81 TM4 , Bl tS^TRIiLftJ;} 

5. rcOTtft, ***-<--*-«e»££±ea[HI«. v^ofc^^SkASn, IS ffl 

oi^VN^y-^^v^^A^tifigi-^-t^^ltg-efcSo ^ T t* 14 , :©ifti:o^tffiS 
-T 5 „ 

[0109] 

& i* x * mm w <o * m u * % ± m m 2 0 0 w , * « ^ -c k u - hst^wlttk*^^** 40 

£ £ i± T ^ -5 „ r 5 tixtf^ <I a» ft Sf <0 « K u- — hri»&#*a>zK*#*«r5S£* 
ifSrt/iST'lSwt, 8f±#S:/Mft;t5:t«ST?#5, fifij a. f4\ fi^^ Ku-1> 
i LTf *y lmol WfA !i 5 m o 1 0 7kii^tf5 0 

L j5» t N 7Xi^x^tftf*)5©|;»L.Tf* !) y|J«($T'fo5: t/l'fe, r.* < '> £ tf> 

^#*5S£HB2 0 0 14, TK^^^^SEE^y^lc^Jai-^tv^ofc^&l-tb^T^S^ 
'b M it -T 5 - b ?ii # , IS ft co * Ic A £ # * ^ - ^ £• 9 £ u * ^ . 

[0110] 
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^ > V > omm* b° <D&wxUi^ comm&ft i^m^ftft ±-f z> i: , * 

c 5 „ # iw tK m # * it ft =t as >h £ < „ m. t^\z m h it it it x b is * m ft ic & tj« o < a ^ ft as- 

[0111] 

, i£l"E*V:?04 5ld&ffii;ft5^:£l4#-£Lft^ 0 Li>t, *«^-f Kv - h tt: * * # 

* ic Jt -< x & *mc # ^ as * # < , ge * <r> m ffi §b ft ft if * oi a> « a, fc t l x t , 

* tt *> K » ft K R 5 *? tt TM4 . t©l> (?JitlA^ KU- hiSftltLSofci 10 
£-T't>. it *> Id 7X^ H X a* 38 fe-f 5 to It T* It ft V*. G"J ;t I4\ 7 f *y>'0»^»±, 2 5 Ot 

W ± co K T t ft it ft 14 * it # ;M4 58 £ L ft „ II;, fcl ;i fa b a> co ^ ® -e *d % $ ft fc 

[0112] 

fc5iv^5«JjS"bfc*. i" ft to *> % ti^i' Ku-FttSfrtfcjfc)!), i/y y yfflwlt 
^WSSK ( ^ to «4> 5 >• 7 ^ ) £ . t(D^.^mmi-^ztftX'^^ a 0ij *. tf\ #yu>^ 
^ > K Id 14 , Ifv^<oi»(D^y y y^^^^StttiiTi/^^v -erortroi-oro^v^ 20 
I": * « ^ -f K u — h £ A ft T & it 14 . # V U > * * >- Kftl^W K u - h £ *ii 5t i" 5 
4: ^ rI «6 i: ft 5 . 
[01 1 3 ] 

t» *> ■?> A/ , *T flB K u - S£#)3?LT*f|f;tf*£3g££-tJ:7t4§£-, * ?! # * <7> {to, lc gij £ 

fife^as^c-sco-c, r o su ± fig *a 3 as & -jg t ft 5 0 lm, ± & l 4 5 id , * lit # 

* 14 , « IS A ffi $ # ®f *3 4 z>* K ft ffif * # B# in ggfta i- s ff it ft <z> -e , gij ± jftfe <D ft £ * (4 -fc 

ft is if #< it ft i-ftto*>, n tgft b#(4 , mnrnftm* <d b<Dft'j>t£\,^<Dx* , m 

'> a © * 3R # x 4r AD -f 5 rtf it T? 4 < , * , M &ffi 0iPF&f & *lM b L X m 1f * & fatiU 
■t -5 *f it ft <n x . rftt«*»ft5)-JI<o*3)f^f^S:**D-i-ftjij:VN c - 4 5 lc , * ^ 0ij 

T*l4 7K^^^OS5iPa{4^:LT#< (4 ft V X , t" 7 ^ ^VftifCDgiJ^^^O^^.i'bll 30 
[0114] 

* it . * m # * & & & z & z m \z £ c z & tit® t± m it & m fx <n x . is v v ^izmm it 

ii^tsr r ft £ -f- S r k-tf sj m X h 5 . M X. (4 , #|AO'v-hHT 

7 f *U>'5:ffl^fc#^{4, ©J^fi£#ii:LTt-7^w>-as^^i-5as, t7^ i/y|i*y y 

Hit, ^ 7 9 U v ft if , Ku - hOBt 

sK%i4, a#i4^fyy^j:ijt^-^^^flfiasfl5v^<o-e, #y u >t t ti:ii^ititf y 

y * a* itp WJ £ ft , :iiiaotxy^ytti5:3[|t5;ifct-t5, H N ^ jft /I ffi 

g»^c^^^-it?>«^, M ifi u it 4 5 ft fl? as its < ft 5 ia i:* y ? u ^ < ft 5 as , #yu 

^ it -t y 9 u- > ft if (0 gij ± fife 4fc ^ ta L T *i (t 14* , / y ^ £r fli HA i" * r. t as pI tl t ft 5 o 40 
[0115] 

a - 4 . wzmm ■. 

± iE L fc S$ 1 ^ Ms 0)J ic 14 # m <D JE fi»J as # ?S "T 5 . W T T 14 , ~ *i b -r> T ffi m 

it |ft ey! -f 5 o 

[0116] 

( 1 ) £ 1 W 25 tflj : 

± SE L tz m 1 ^IS 01J X 14 » -t7^UVBft#t#l 9(4o^SviiS§l 2l:ii§:tf'bftTt/N£ i k<Oi: 
L T R QP] L 7t o ^ftlc^fLT, I 1 3 l^^f J; 9 1^, t 7 ^ l/>|M# 1 9 -4> b , 
1^ tc -J- V 9 \s >■ &W.mmM-t Z> Z t t LTUv\ t7* u- v 14 S ££ as T as 5 i: B ft i" -5 
•ttSaSfci?, mitZ ©It 5 3t * IC -f 7 ? U > t - ^ 2 1 8£rffl^T-t7*l-'>'&lgi6-C^ 50 
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-s ( h i * is ) c L*>L, i-? ■? u>zmmm\zmmmki^r*?ni-£^ © ^ « & 1 2 ft -r 

^ i: ^ 9 fU A & th S o 
[0117] 

t^t, 7 * ^ & 1 2 * 1- 5 » £■ K »i , *£^SrtlcPtM1--54§-£-^ 

[01 1 8 ] 

( 2 ) If 2 O g£ 15 #r| : 

± 3& L # S |1 J£ tfij T* 14 . ?S^;a8&l 2 tbZ>\^\i i mMm.\^-r 7 9 U ^ (ft &f # l 9 tf> "7" 7 10 

ic , *y uy«riiT*5<*y y 2 2 01:. it^if ot7^y^fgt5 

-iHtU^, ^y^ixy-iiyyyy^icigtfso-c, y U y&i^*yy2 2 

2 t* 4$ pf £t # i 5 i:iiiiLt^nii, ii & © # y y ^t»inti-5»*in«ic 
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